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You get driving that’s “cushiony” as a hayride when Marfak lubrica- 
tion guards the chassis. Marfak is tough and stretchy—sticks to wear 
points and bearings for a thousand miles and more. Rough roads can’t 
jar out Marfak. It resists wash-out and squeeze-out. You can feel its 
longer-lasting protection in that “cushiony” driving ease that /asts. Get 
Marfak lubrication today! See your Texaco Dealer, the best friend your 
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Texaco Products are olso distributed in Canada ond in Lotin America 


TUNE IN «05 TEXACO STAR THEATER starring MILTON BERLE oo television every Tuesday night, See newspoper for time and station, 


‘ALL-GLASS” headlamps give most light when new 
«.. most light throughout life! 
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General Electric headlamps are ¥ 
... they do not grow dim! 


*Road and laboratory tests prove that the aver- 


age G-E Sealed Beam headlamps give 99% GET READY FOR 
as much light at the end of life as when new. WaNTER DRIVING 
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ARTHUR GODFREY SAYS: 


“1.0.S. made the impossible—easy!” 


You've often heard Arthur Godfrey, famed 
“Huck Finn of Radio,” now winning new renown 
with his coast-to-coast “Talent Scouts” and other 
CBS programs. But this is the first time you've 
heard the star on the subject of I.C.S. 


“I had to quit high school before the end of 
my second year. Later in life, at the U. S. 
Naval Materiel School at Bellevue, D. C., | had 
to master a working knowledge of math, all 
the way from simple decimals and fractions 
through trigonometry, in the first six weeks or 
be droppe: course. So I took an 
I.C.S, Course and finished at the head of the 
class! 1.C.S. made the impossible—easy 


As usual, the former Navy radio operator and 
present Lt. Commander in the U. S. Naval Reserve 
knows what he’s talking about. As an I.C.S. grad- 
uate, Mr. Godfrey is in the best of all positions to 
tell you about the educational system that’s served 
so long as talent scout for American industry. 

Study his statement. Then mark your interest on 
the coupon and mail it today for full information 
on what I.C.8. can do for you! 
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NOW! 
BRIGGS SMOKES 


3WAYS BETTER 


1. Stays lighted longer... by 19% 


2. Cleaner burning... by 16.4% 


3. Less tar... by 21.6% 


*Yes, our new process makes Briggs better 
by actual test! Better even than the swell- 
smoking Briggs that proved so fine and 
friendly in your pipe before. And remember 
this: when tobacco burns steady, free and 
clean, that’s when you enjoy all the good- 
ness of Briggs’ fine tobacco, aged and mel- | 
lowed in oaken casks. Today—try 3-ways- 
better Briggs! 


Also available in Conada 
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Are You Ready, Santa? 

Turovcn the hot summer months, 
Poputan Science researchers have 
been attending toy fairs, questioning 
children, and preparing to tell you how 
to make finer Christmas gifts than 


ever before. They've been amazing- 
ly successful. 

So start saving the scraps of wood 
and other odds and ends and see—in 
next month's Popucar Screxce—how 
you can tum them into novel and 
sure-to-be-popular Christmas Toys. 


Saving energy for better 
low-cost telephone service 


In the waveguides which conduct microwaves 
to and from the antennas of radio relay sys- 
tems, current is concentrated in a surface layer 
Jess than 1/10,000 inch thick, on the inner sur- 
face of the waveguide. When these surfaces 
conduct poorly, energy is lost. 

To investigate, Bell radio scientists devised 
exact methods to explore this skin effect at 
microwave frequencies. Scratches and corro- 
sion, they found, increase losses by 50 per cent 
or more. Even silver plating, smooth to the 


BELL TELEPHONE LABORATORIES 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN COST 


ed metal. Very smooth conductors, like 
electropolished copper. are best. An inexpen- 
sive coat of clear lacquer preserves initial high 
conductivity for many months. 

Energy saved inside a microwave station can 
be used in the radio-relay path outside. So sta- 
tions can sometimes be spaced farther apart, 
with more margin against fading. Here is 
another example of the practical value of 
research at Bell Telephone Laboratories. 
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ENDURED WITH THE 


PYRAMIDS 


A SECRET METHOD FOR 
THE MASTERY OF LIFE 


mids and the mighty Temples of the Pharaohs? Civi- 
lization began in the Nile Valley centuries ago. 
Where did its first builders acquire their astounding wisdom 
that started man on his upward climb? Beginning with 
naught they overcame nature's forces and gave the world its 
first sciences and arts. Did their knowledge come from a race 
now submerged beneath the sea, or were they touched with 
Infinite inspiration? From what concealed source came the 
sisdom that produced such characters as Amenhotep IV, 
Leonardo da Vinci, Isaac Newton, and a host of others? “AMENHOTEP IV 
Today it is known that they discovered and learned to inter- Mystery Schools 
pret certain Secret Methods for the development of their 
inner power of mind, They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life in 
these complex times. 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achieve 


W asso came the knowledge that built the Pyra- 


ment and happiness that you desire? If not, it is your duty to your- ts 
galf to'learn about this raticual method of upplying nacival Ines for Use this 

the mastery of life. To the thoughtful person it is obvious that every> coupon for 
‘one cannot be entrusted with an intimate knowledge of the mysteries FREE 

of life, for everyone is not capable of properly using it. But if you 

are one of those possessed of a true desire to forge ahead and wish copy of book 


to make use of the subtle influences of life, the Rosicrucians (not a 
religious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or hss sca svca (apy “at epalea Beak 
strange practices, but a rational application of the basic laws of life, which I shall read av Uirected. 

Use the coupon, and obtain your complimentary copy. 


AR rence 


The ROSICRUCIANS ADDRESS____ 


SAN JOSE (aMorc) CALIFORNIA © city. 
Ee 
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offers you MORE MONEY. 


REASON #1. If you were an expert accountant 
right now, chances are you would find yourself 
among the highest-paid of all professional men 
and women. Even back in “depression years,” 
surveys showed that accountants earned more on 
the average than men in other major professions. 


REASON #2. The demand for accountants is 

great—everywhere. All businesses must have 

trained accountants to cope with ever-growing 

requirements. It’s a profession offering wide op- 
10 the man who knows. 


REASON #3. You can fit into any business, 
anywhere in the country—because accounting 

rinciples are universal. Think what this means 
in terms of security and independence! 


REASON #4. Accountancy is open to all. Any 
man or woman of good intelligence, who enjoys 
figure work and is 

willing to follow 
LaSalle’s systematic 
“problem method” 
plan, can rapidly 
qualify for a highly 
profitable, enjoyable 


Other LaSalle 
Opportunities 


Bsr, 


tow 
D Bttiness Na02e 
Fy SatesmansbiP oe 

1 Psi Bana 


LASALLE EXTENSION [REG 
i teduseeal 
UNIVERSITY Bi Ste00P% ordhand) 


(ue 


4I7 8. Dearborn St., Chicago $ 


reasons why 


ACCOUNTANCY 


? 


ind SUCCESS! 


. «and he doesn’t have to 
g to “cash in,” 


lifetime career . finish 


his training before begin 


m Method” of “lea 
famous plan accounts for L 
record of having trained nearly 10 per cent of all 
Certified Public Accountants in the U. S. 
and of having put many thousands of others into 
high-paying careers. 
Send today for LaS. 


fields of opportunity 
plan for helping men ai 

igher income, greater prestige and pro- 
standing. The coupon below will bring 
-filled booklets to you—without cost 
or obligation. Mail the coupon NOW. 


LaSalle Extension University 
‘A Correspondence Institution 
Dept. 1083-HR, 417 S, Dearborn St., Chicago 5, Ill. 


Please send me, free of all cost or obligation, 
a Profession 
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FREE ++.WARDS 1950-51 


POWR-KRAFT POWER TOOL 


AND WELDING BOOK 


48 PAGES FOR CRAFTSMEN— Beginner, hobbyist or 
production shop will find this complete catalog of 
power fools and accessories indispensable, with its 
helpful information and money-saving prices. Use 
the coupon below—today! 

FOR A FIRST-CLASS WORKSHOP—This book lists wood 
‘and metal working tools, portable electric tools, weld- 
ing equipment, electric motors, etc.—most of the 
equipment you need to set up a fine workshop. Also 
production shop woodworking power tools, metal 
lathes and accessories, 

CHOOSE FROM FAMOUS NAME BRANDS —You'll see 
the full line of Wards Powr-Krait tools, plus nation- 
ally known brand names such as Mall, Logan, Beaver, 
Burke, Shopsmith, etc.—all pictured and described. 


CMeritgomory Wiad 


Chicago_* Albany * Baltimore * Denver © Ft. Worth 
Kanes City * Oukland © Portland, Ore. * St. Paul 


Mail coupon to nearest city above—NOW! 


MONTGOMERY WARD, Dept. PS.10 


Ruch me your 1950 Powr-Kralt Power Tool and 
Welding Book. 


Name, 


(PRINT Plainly) 


Street Address, 
Route, Box. 


Post Office 


penis 


POPULAR SCIENCE 


Letters 


Tool Rule 


Sir: 
It seems to me that hour-long lectures on 
the care of tools could be reduced to one 


sentence: Never use a tool for any purpose 
for which it was not designed. 

Joun W. NestLen 
Tampa, Fla. 


Remodeling the Model A 
Sir: 
I agree with PS reader L. G. Pollock 
{July, p. 12] that Ford should bring out a 
ion of the Model A to meet to- 
jay’s need for a practical, low-priced car. 
But he’s ‘way off on the three changes he 
suggests: hydraulic brakes, steering-column 
shift, and modernized body. All the Model 
A needs to bring it up to date is safety- 
glass windows, sealed-beam headlights, and 
better shock absorbers. 
Frevenick F, ScuLoerzen 

Honolulu, T. H. 


« . . disk wheels would be handy. 
Winuiam L. ALLEN 
College Park, Md. 


. solid metal top. 
Rew BusuMan 
Tooele, Utah 


Six Little Engi 
Sir: 

Just a few lines to tell you how I’ve 
practically gone into the engine-building 
business as the result of your description of 
the hot-air engine by Mr. Floyd McGuckin 
in PS last February [p. 206]. 

I machined a set of castings that I 
bought from him, and the little engine 
started off the first turn and ran to beat the 
band. But when my grandson saw it, he 


NEW FACTS FROM DU PONT HELP YOU 


SAVE MONEY 
ON ANTI-FREEZE 


Instead of using expensive anti-freeze, most motorists can 
get complete winter protection from $1.25-a-gallon “ZERONE” 


‘This may surprise you—but here’s what ex- 
haustive winter road and laboratory tests 
made by Du Pont now prove about anti- 
freeze performance. 


Du Pont “Zerone’*—at only $1.25 per gal- 
lon—will provide efficient, proper protection 
against cold weather, rust and corrosion for 
four out of five cars on the road today. These 
are the cars with low-opening thermostats, 
operating at normal altitudes, and requiring 
protection no lower than —30° F. 


If you've been overspending on anti-freeze 
in the past, you can save money with Du 
Pont “Zerone.” 


no evaporation prob- 
lem—it needs only an occasional check-up: 


© You buy less—3 quarts of do the 
work of 4 quarts of most other kinds of anti- 
freeze. 


© “Zerone” has a chemical rust-inhibitor that 
helps keep a clean cooling system clean and 
won't attack rubber. Because it stays in solu- 
tion, it can't clog the cooling system. 


‘This winter, save good money on anti-freeze. 
Ask your service station attendant if you, 
too, can use inexpensive Du Pont ‘Zerone” 


in your cooling system. aa us are 


More motorists use Du Pont “TERONE” anti-freeze than any other brand 


ocrosee 1950 9 


AVIATION 


in peace or war 


A MESSAGE TO YOUNG MEN... 
AND PARENTS 


We have an urgent demand for Embry- 
Riddle graduates. Aircraft mamalete 
ers and operators need thousands of 
property trained young men for ese 
positions in 


TIME 
Now, more than ever before, you need 
maximum school training in 
Embry-Riddle offers complete 
ight-month to 
if master A & E mechanic, 
flying and specialist courses, backed by 


SAVE 


ing today’s avi leaders. 


BE PREPARED 
No one can safely predict the course of 
events today, Be assured, howe 

ter what happens, you wi 
vead. of the crowd with up-to-d 
tensive Embry-Riddle 

ing. Write, wire or call 1 

and full information. 


ion 


SCHOOL OF AVIATION 


RIDDLE-McKAY COLLEGE OF AERONAUTICS 
MIAMI 30, FLORIDA | 


Wherever planes fly, men know Embry-Riddle . . 
Fom 


‘ok Ricion 


Dean of Enrollment 
Embry-Riddle Schoo! 
Miami 30, Florida 


DB Eneineering 
Ponepae GAME. Combined with 
NAME Commercial Pilot 
jenn ate) 1D Piving Mechanic 
me ODahing « Design 


Sue Ace —| 


TRAIN IN MIAMI-- AIR CAPITAL OF THE WORLD I 
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Fort Peck, Mont. 


just had to have it for himself. Then, hav- 
ing another grandson and a neighbor boy 
who also was interested, I ordered five more 
sets of castings. 

Now I have finished six engines in all, 
and they all run perfectly. Trouble is, I'm 
almost afraid to show them to anybody for 


my pride would only result in more 
work. In thanks to you, however, I enclose 
a snapshot [above] showing three of them 
going at the same time. 

Wavpeman G. Hansen 
W. Los Angeles, Calif. 


Hexed Di 
Sir: 

In your August issue, page 190, Walter 
F. Troop says “I'd like to see them make” 
rethreading dies shaped like a hex nut so 
they could be tured with a wrench instead 
of a diestock. Where has Mr. Troop been 
all these years? Hex-shaped chaser nuts, or 
dies, are for sale at any of the large hard- 
ware stores. 


Avsenr E. Kink 
Galveston, Tex. 


the Diesel locomotive plant where I 
ries these die nuts in its tool cribs. 
Gene STUDER 


work 


Cicero, Ill. 


. . been using them five years. 
R. W. FAULKNER 
St. Louis 
+ + + they've been available for the past 
75 years. 


Caney F. Wentz 


« . . Blue Point Set No. TD-2400, made 
by Snap-On Tools Corp., Kenosha, Wis., 
goes Mr. Troop one better. This set has 12- 
point shaped dies that can be used with a 
1” 12-point deep socket and are wonderful 


YOU RECHVE THIS 
PROFESSIONAL MULTITESTER 
YOU BUILD ALL THESE AND 
MANY OTHER UNITS WITH 


You Build This 


Get Complete Training. You Receive and Keep All Tubes, 
ae Parts and Lessons. No Extra Charges. 


to under. 


Business of Your Own 
nufacturing, Sales, Service 
feasting Telecasting 


i 
Laboratories: Installation, Mainte- 
Dance of Electronic Equipment, 


‘You will find all lessons ens: 
stand because they are 1 


‘out yourself, Every 
ment and complete lesson material w 
send you is yours to keep and enjoy, 
including the multitester, experimentai 
‘equipment, all parts of the Superhetero- 
@yne, tube manual, radio dictionary, 
‘and complete, modern Television texts. 
‘All parts are'standard equipment. 


‘lectrolysis, Cal 8 
fadio Sales, Servi 
‘stems and Telephone Com- 
; Oil Well and Drilling 
sompanies: Engineering 


Shop Method Home Training 
Earn While You Learn 


with our praci t Shop 
Method Home Training, you study in 
your apare time. You feceive Spare 
ime ‘Work Lessons, which show you 
how to earn while you learn, Service 
neighbors’ radios and TV ret 
pliances, etc., for extra mone} 
Derlence. Many National student 
fall or part of their training with 


rms 
lice Radio 


in many related fields 


Checking action of condensers time earnings 
Experiments with AF and RF Amplifiers 

averipenty_ with rescmenes ony DELAY! The Radio-Television 
Coltrane oecilators en NOW! 
my Hs, with diode. quick ection, 


‘nfaite impe 
|.gxberience in tec 


Apolication of visual tester in checking 
arts and circuits 
Experiments wi 


by Practical 
ool, Est. 1905 


The same highly trained faculty, in 
struction materials and meth 4 
here in our large, 


ining 
in your own home. Shop Method Home 
‘Training has been proved by hundreds 
of successful graduates. 


You NATIONAL SCHOOLS 
LEARN BY LOS ANGELES 37, CALIF. + EST. 1905/ | 

DOING FIND OUT NOW 
You rece! National Schools, Dept. PS-10. 
Tos pecere | Newoncl Se Mait in envetope | 
tory experi- | Los Angeles 37, Californie penny portal. | 
Toshow you | Send me your PREE book “Your Puture in Radio” and | 
Rew to bulia | the sample ieuton of your course. Y understand no sales | 
with your‘own | man will call'on me. H 
fRanas various 
experimental | MAME AGE. 1 
Senate | omen nee | 
to'conduct | Ti Gheek here if Veteran of World War i ! 
many tests. L___- ds 
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I'LL TRAIN YOU 


, ET Ny | sg ny . Best eo 


a’ 
| / Send You! 


TELEVISION 
> EQUIPMENT 


YOU KEEP THIS 
BLE EQUIPMENT 


Juteiy 
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AT HOME IN 


SPARE TIME 


MELEVISIO 


lucky Te 


Seary famed 
rigor 
hee to others SE 

Satta Ww Bronacred Here 


Cletnmo 


LY 


Aad Profs Pay fans fay Spare 
Tie Cash 
waite training 1 


Thank 


My Proved Training System—Backed by a Quarter Century of Experience—Prepares 


You FAST for a Good Job or Your Own 


Radio. Tevisiog snow Amercy x greaent opportunity ld 
rectly trufned men are ne semore than ever—t0 
Gi jood lopn aed handie the: protable Radior Television 
Serafce work I have trained hundreds of successful men for 
fadio:Television—and I stand ready to frain YOU too—even 
Ifyou have no experience or knowledge of this eld. My 
training is moderh—right up to the second—with all the 
fewest developments Included! This is 100% practical train: 
Tat climinates he fells shar onky wange Pour time sad 
ogress. Sprayberry Training provides, the. all-importan 
practical knowledge and skill you need to start making 
money in Radio-Television in the shortest possible time. You 
Gintare a once and be earning welcome spare time cash it 
few short weeks. Upon completion of my Training you wil 

be Teady to handie any practical Radio-Television job. 


My Training in Radio-Television ts s0 come 
Dlete, bo" down-to-earth that. previous 

perienoe ie not necessary. I start You with 
Paste fundamentals nnd” carry you" im. casy, 
Dractlenl steps: throuth one. Radio-Television 
fibjeet after" another, ou wit be amaged at 
our rapid progres and-your knowledge ol 
Raiortetevbion.- Beat ofl: You put tia 
Knowledge to. work making spare ttve cash 
oom after you nro You roxy tran ax fast 
Oras slowiy- a ults your convenience. act 
SF my’ seudenta receives individual. training! 


You get my Radio tn radio, Ti qualt- 
Ruouteost {you for Television 
an in ttos weeks Cheek 

fs coupon for special de- 


NO OBLIGATION 
No Salesman 
Will Call 


reyAcadenty 
, Dept. 55-0 
111 North Canal St., Chicago 6, Il 


Profitable Radio-Television Business! 


You receive all the equipment 1 have illustrated, on the 
opposite pagemand MUCH MORE besides! In addition t0 
Your fascination Sprayberry home study lessons, 1 send you 
otal of 18 Kits of quale” parts and eguipment with which 
you do over 300 practical demonstrations, experiments and 
Construction projects. You build a complete television set 
thatyou can ute in your shop of at home=you build 

fal FWO-BAND ‘superhercrodyne radio set—a mul 
test meter—signal generator and other valuable test equip- 
‘menia cathodle fay oscilloscope everything needed to set 
up your own Radio-Television Service Shop! All equipment 
Tsend you is yours to Keep. 1a addition t send you many 
aluable service manuals, books and reference material (0 
Kelp you in your day-to-day Radio. Television wor 
belleve I offer the ambitious man the most outstank 
ing value of ts kind in America today! 


Be Ready for Top Paying Radio-Television Jobs! 
Radio-Television is growing with amazing speed. More than 
2000 broadcasting stations PLUS an additional 102 Tele- 
Vision stations are now on the air. Radio sets and TV re. 
Ceivers are being mad id in record breaking aumbers. 
you enioy working with your hands if vou like jntereat- 
ingand varied work. YOU BELONG IN RADIO-TEL 

VISION’ But you MUST have good Training to "c 
=.» the’ training. that starts with basic fundamental 
Gatries ‘through ‘every Circuit and problem of Rad 


3 Big Radio 
and 
Television Books 


v. 


wal FREE with 
jae sagan wl eal on You. Sead the soxpon 
‘us al Yates books as oneel © Pott oad. Ew 


SPRAYBERRY ACADEMY OF RADIO, Depl. 55-0 
111 Netth Canal $1, Chi m 


Please rush to me all information on your Radio- 
Television Training plan. T understand this does not 
obligate me and that no salesman will call upon me. 
Name. Age. 


Address....+0000 


City. Sal rahescncnerrser 


Please Check Below About Your Fxperience 


D Are You Experienced? C1No Experience 
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Lend Me I5 
Minutes A Day 


2) /can make you 


1 Was a 97-Ib Weakling 


il the woe known I wa 0 
by 


My Illustrated Book Is Yours 
—Not for $1. 00 or 10c—But FREE 
ay fh 3 


Health 
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for rethreading studs on auto wheels and 
other places wl-ere a diestock would not fit: 

Canton Austix 
Terryville, Conn. 


Sharp-eyed PS readers have told em- 
barrassed PS editors of nearly a dozen 
tool makers who were ‘way ahead of con- 
tributor Troop with this handy idea. 


| Safety Seal 


Sir: 

Let me add a suggestion to those in the 
article, “! ‘ing the Death Seat Safer,” in 
your July issue, p. 82. My idea is an engine 
govemor that would be set to keep a car 
from exceeding the speed limit in whatever 
state it was operated. This control would 
be set—and sealed—by an authorized official. 
It would be illegal to break the seal except 
in case of emergency. The state highway 
patrol would check cars at random; and 
whenever they found a broken seal, the 


car's owner would have to offer an accept- 
able explanation—such as taking somebody 
to the hospital. 

B. J. Srernenson 
Angier, N. 


How Spark Coil Works 
Sir: 

Last April, page 187, you purported to 

in how a spark coil works on a car by 

“A rotor in the distributor breaks 
te battery circuit. High voltage induced 
in the spark coil sends a spark across the 
plug gap.” 

Don't the breaker points break the bat- 
tery circuit? I've always been under the 
impression that the rotor, as it turns, dis- 
tributes secondary voltage to each consecu- 
tive spark plug in firing order. Am I wrong? 


ex} 


Crt. Truman A. WILLARD 
Wichita Falls, Tex. 


PS erred in terminology. A rotating cam 
opens the breaker points, interrupting the 


INVENTORS 


Leam how to protect your invention. The U. S, Patent 
Laws provide that any new and useful art, machine, article of 
manufacturé, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benetit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Oifice and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be prompily forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
O2-K DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D.C. 
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battery circuit. The rotor, located under the 
distributor cap, distributes the high-voltage 
surge to the particular cylinder that’s ready 
to fire. 


Constant Reader 
Sir: 

Have been reading your fine magazine 
for years, and my son John—now 30—started 
“reading” the pictures before he could read 
the words. We have six bound volumes for 
periods between 1872 and 1898, and find 
them still interesting. 

Boone Ritey 
‘Los Angeles 


TV-Photo Hobby ©: 


Sir: 

‘A couple of years ago I tried to start 
the hobby of “telephotography” for those 
who were both television and camera fans. 
Judging by the number of fans who got in 
touch with me, it seemed to go over very 
well. 

During the ten years I have been taking 


snaps off my sets, yours is the first contest 
I have heard about, and I want to thank 
you for taking an interest in this hobby. 

We. A. J. Dean 
Chicago 


For the first samples of PS readers’ TV 
photos, see page 128. 


Rising Prices 


Sir: 

Your writeup on the cartridge-loading 
blowtorch in July, page 90, gives its price 
as $5.95 and 89 cents for refills. But when 
I ordered one, enclosing a postal note, the 
company wrote back that for an extra $2 I 
could have the torch, and that refills were 
$1. It seems queer that two errors could be 
made in the same article. 

W. M. Hevpenrey 
Chicago 


Prices of the Prepo home torch and fuel, 
reported correctly by PS as of the time the 
article was written, were hiked just after 
the magazine went to press. 


It rides like an angel ona cloud! 


If you think that all soft riding happens in heavy cars—drive 
the Hillman MINX. Then you'll decide differently. And when 
it comes to taking curves, you'll find that light car balance 
has it all over the heavy ones. British car owners expect cars 
to last for years—the Hillman does, and that’s the reason it 
has such high used-car value. 30 to 35 miles per gallon, 
All this for $1495, 


Not too large, not too small—JUST RIGHT 


HILLMAN 772in2.< 


A Product of the Rootes Group 


1495 iocsrcs 


© Mail this coupon to 


| ROOTES MOTORS, INC. 


I'm interested in 
becoming a dealer. 


Send name of 
nearest dealer. 


¥ 97-11 Bridge Plaza N, Long Island City 1,N.¥. | NAME 
{403 N. Foothill Road, Beverly Hills, Calif. | ADDRESS. 


o=mne 
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If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 


the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can. 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record” form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
ation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS e COPYRIGHTS i PATENTS 
142-G VICTOR BUILDING, WASHINGTON 1, D. C. 
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PREPARE NOW FOR RATINGS 
IN ARMED FORCES OR KEY 
JOBS IN ESSENTIAL INDUSTRY 


Bailey graduates chosen as instructors 
Missouri University Navy Diesel Schoo! 
World War It 


DIESEL MECHANICS BADLY NEEDED 
DURING WAR OR PEACE 
w oud of the ratings given our gradu- 
ates in all branches of the Armed Forces durin, 
‘World War II and the key positions our grad- 
uates held in essential indus hether you 
mata good paying job in a vital industry or as 
rating in the Armed Forces, it will pay 
the opportunities The Fa- 
ining offers you in Practical 
Diesel Engineering and Automotive Mechanics. 
Approved Gt Training | 


MAIL TODAY for FREE CATALOG 


BAILEY DIESEL SCHOOLS 
1655 So. Grand Blvd., St. Louis, Mo. 
Please send me your FREE Catalog. 


Town. detainee 
CvereraN  C)NON-VETERAN 
(L_Glreswenr TRAINING (Cl HoMEsTuDY_ J 


Manufacturing Opportunities 
in Concrete Products Industry 


The great building industry is your profitable market for 
masonry products. Low investment... high 
wide-open opportunity to establish a lifetime 


The biggest building years in the ni 
beginning. New construction, involving bill 
means huge demands for block, drain tle, 

and other masonry products which YO! 
can manutacture locally, from local m 
ferials with local labor for local consum} 


and equipment 
lity products. at 
Pared-to-the. ruving costa, Sold 
direct, Hacked by 40 yeare of manufactur. 
ing. Write for catalog. Gives prices ‘tod 
full information. as 
CONCRETE EQUIPMENT CO. 
510 Ottawa Ave., Helland, Mich, 


\\ Ww 


LEARN by ty" rterune 
CARTOONIN ccmmob 


METHOD! 


So, Many interest 
fully explained. ama 
festa (given Learn thie exciting fascinating art 
Bia Festa abel etunoend 
‘Sena 
= $1 


ss 


aph Record Inducing Selt-Htyp- 
is plus individual & Oroup-Hypn 


ion, FM, Broadcas 
ing, Electronics, A % 
Marine & Police Radio taught thoroughly. 72 weeks’ 
Engineering course equivalent (0 3 years’ college radio 
work. Approved Veteran Training. Catalog upon request 


VALPARAISO TECHNICAL INSTITUTE 


Say You Saw 
It In Popular Science 


N ‘AERONAUTICAL 
ENGINEERING 
Aircraft and Engine Mechanics (A&E) 


Misios soon! Wine far mosweted condos. 


nt LOP ser Neron tical Institute 


if California 
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A BUSINESS 
EDUCATION 


Resardiess of whether your, aim 
Declallae oF i 


fe affer younation wide ee-| 
amd placermea servic a Nore 
Bas ‘Hilt 3, ofier he ih Resident 


Courses. Write BRE E| 


‘est 
Devt, PSU today for Dig 3 page SUCCESS BOOK 


Hells PUSINESS UNIVERSITY AND 
EXTENSION SCHOOL 


se ioe OREAT OPPORTUNITY 
FIELDS! 


al 


‘Thousands of men and young men have come to our big training shops where we have floor upon floor 
packed with massive equipment. Here et prepare for good jobs and real futures in the opportu- 

fields of Television-Radio and y years, these fields have offered great oppor- 
tunities to t ision, they will continue 
to grow and offer even greater opportunit 


ed ok evans LARGEST, OLDEST, BEST 
sendy ra and adepoceent ty caning NOW 2 the ewt EQUIPPED SCHOOL OF 
NOT “HOME-STUDY” COURSES TS KIND IN THE U.S. 


Our famous Television-Radio Practical-Techaleal method gives you practical 
Sxperience 0 4 but nctual 


Pines Mail Coupon for 
Big FREE Book! 


Whether you prefer Tele- 
Vision: Radio or Electric 
{y. train on actual equip- 
‘ment at Coyne, We have 
f big, fully (liustrated 
book om each course, and 
we'llsend you the one you 
‘want, or bothif you 

to consider both fi 
‘without obligation, 
Coupon—TODAY. 


‘bai ing Wael a 

‘Felevision Servicing, ete. Muny Goya 
red men in oud Joba or own well 
ing Television: Radio bustocases ot 


. ELECTRIC REFRIGERATION 
This valuable training now available with either 
course means added opportunities. 

G. 1. APPROVED 


NON-VETERANS whoare short of cash can finance 
most of their tuition and pay in easy monthly pay- c 
ments, Many earn while learning. No aleaman will call 


5. W. COOKE, President QTELEVISION-RADIO ELECTRICITY 


ELECTRICAL AND NAME 
TELEVISION-RADIO SCHOOL 


500 So. Paulina St., Dept. 70-73H, Chicago12, ILL. } 


ADDRESS, 


cry STATE 
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ALL POPULAR 


Hundreds of Ways 


for Mechanics and MAKES 
Car Owners to 1938 TO 1950 
Save Money! smetusive 


nM 
AUTO REPAIR KINKS 


TIME AND MONEY-SAVING IDEAS 


Auto 
Repair 
Kinks 
b 


FOR CAR OWNERS. 
MECHANICS 


NOW. Auto Tune- Up—Trouble 
Shooting—MADE EASY! 


20 POPULAR CARS 


Complete Mechanical and Tune-Up Specifica- 
tions—1938 to 1950 Models Inclusive. 


Pontiac 


, there's a gold mine of information on How 
nd Power, How to Increase Fuel 


ELECTRIC 


LAWN EDGER and HEDGE CLIPPER 


For the first time a practical light weight elect 
hedge for gordeners, homeowners, caretakers 
which will with a mere wave of the wrist, trim any 
hedge, bush, or prune trees to the desired height or 
form, ideally suited for edging lawns, or trimming 
the hard to get to ploces under trees, bushes, fences, 
in and around flower beds, rocks, etc. Does away 
th all scissor jobs. Sold mail order only. 
Only 517.95 sent postpaid. 
Folly Guoronteed, Fines! Quality Construction. 


APEX MANUFACTURING LAB. 
Box 283-5 


Colt. 


LEARN TO WRITE 


SUCCESS! 


Cure of High Oi! Consumption, 
‘Wear and Stecring ‘Troubles, Lacat- 
Knocks Quickly, AUTO Repair Kinks 
crammed full of up-to-the-tninute ideas, short cut 


‘As an editor for over 25 years, 
sssfully, thousands of que 
men, Many of 0 

ons are containe 


rofeasional secre 
‘oboldt has answered suc 
tions th juzzled motor cay 
e puzzling quest 


Other Money-Making Books 
AUTOMATIC TRANSMISSIONS SIMPLIFIED, Right up to the 
hunute, Covers. Hydra-Matie,, Dynaflow, Ulteamatic, 

, Gyro-Alatic, Tip’ Toe Shift, Si 

iL other, transmiseh 
MK; how vcomstracted what 
how to locate trouble and service all types, 
Only $4.00. ves 
AUTO REPAIR KINKS, As described above 


gan 


EOODHEART-WLLCOK to. = at : 
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WEAVER SCHOOL OF REAL ESTATE (Est 1936) 
15 E. Pershing Road, Dept. PS, Kansas City, Mo. 


POCKET ADDING MACHI 


Firs Vest POCKET 
Adds, Divides, Subtracts 
Siuitipties—so” simple, s¢ 
easy to use! Does work of 
Bigher” priced sdding. ma- 
fiines, "Durable. handsome 
$2.98: SEND NO MONEY. Just 
Send name. address. On arrival 
pay postman only $2.08 plus 
ES.B. postage Write NOW! 
MOLLISTER-WHITE Co. 
Depts 450 AD. 3700 W. Roosevelt d., Chicege 24, the 


Do you reed more room in your home ? 


CRAMPED FOR BEDROOM SPACE? NEED MORE CLOSETS, STORAGE SPACE? 
WANT TO ADD A PLAY ROOM? BREEZEWAY? GARAGE? ENCLOSE A PORCH? 


Here, in one great new book, are step-by-step directions that show you 


HOW TO EXPAND AND 


IMPROVE 


This big, practical, easy-to-follow book shows 
you exactly how to ENLARGE your present 
living quarters. . . gain extra SPACE and 
CONVENIENCE to make your home more 
livable, more valuable, You need no special 
training or equipment. Just ordinary tools 
and your own two hands—plus the clear, step- 
by-step directions in this wonderful volume. 
Tells EVERYTHING you need to do, 
jail by detail, in 1-2. 

Have you an “expansion attic” you've been 
meaning to, finish? ‘This book TELLS EXACT. 
LY" HOW TO DO IT YOURSELF, STEP BY 
STEP. Shows 


YOUR HOME 


Delt Yourself—Save Hundreds of Dollars! fF 


Remarkable new “SEE 1T-DO IT" DRAWINGS sive fig 
‘ight there 20 Instruct seul 


rs, Install plumbing, 
put in windows if 
flooring, build stairway of fini 


‘Do "your needs require adding a | 
wing. to. your home? Here's every 
thing you" need to know to ‘plan the 
Work and execute it, from foundation to 
Too=to build an addition that 


Every Step Made Easy —You Get Clear Instructions 
From Start to Finish on Every Detail of Home Expansion: 


SHOWS YOU HOW TO: plon enlorgement ond improv: 
ment of your home in mot 


to. preven mornin 

SSams't “and. jangled tempers? Would a 

cellar “play room" help keep those exuber- 

fant youngsters out of your hair? Are dormers 

the answer to give extra space, light and ven= 

Ulation? Would koocking out wail or parti= 

tion help solve your traite con 

Do you want to modernize 
erect a breeze 


on jk 
Yon * replace Moor covering 
HOME" gives you full directions for completing outs = make. a 
every one of these (and dozens more!) home ex. Fully indexed 
pansion and home improvement projects. Clear, 

yto-follow pictures guide you in every step of 


gre 


Send me, for 10 DAYS" FREE EXAMINATION, a. copy 
of ihe, big new Upractical ‘book, HUW TO EXPAND 

‘AnD Iupove yOuR HOME.” 1 wil either return It 
I) tn ten days and owe nothing, or 1 will Keep it and send 


the ‘end of ten day 


* 

UJ 

U 

1 

U 

ditt the u 

C save! 1 
Dostage and packing charges. Same return privilege, 

Eoney-back guarantee. A 

i 

UJ 

a 

ai 


fail $5.95 with this coupon and we will pay 


Send No Money. You don’t pay a penny to get your copy 1| 
of “HOW TO EXPAND AND IMPROVE YOUR HOME” for J] Nene 
ten days’ FREE TRIAL, Just mail coupon. When book arrives, 

see for yourself how its clear, practical instructions show you 
exactly what to do to make home expansions and home improve- |} 
ments with professional skill. If not completely satisfied, just 
Feturn book in ten days and owe nothing. To get your free-trial |] Employed br. = 
copy, MAIL COUPON NOW. =.= 


PO teed 
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/ Make Money with your brush and 
pen! If you like to draw, sketch, 
Or paint, take the Free Talent 
Test. No fee. No obligation. Ma 
this coupon TODAY’ 


——— =} 


ART INSTRUCTION, INC., Dept. 10140 H 


500 S. 4th Street, Minneapolis 15, Minnesota 
Please send me your FREE Talent Test. J 


Address —_—_—_____Phone_3 
City 


1 
1 
1 
1 
[ Nome. 
1 
1 
! 


Save 
Fuel Costs 


Seal up every heat-wasti 
crack, opened seam 
other leak in your furnace, 


‘ou apply Smooth-On like 


hardens like metal, © Rochester, New York, with its nation- 
cause it expands siigl Y z i 
Smooth-On No. | in 134-0z., 7-02. or 1-Ib. ally known industries and progressive 


our _ierawate store. If they business community, is constantly seek- 
ee ing new ideas which can be converted 
REE Repair Handbook into profitable products or enterprises. 


If you have something worth talking 
MFG. CO.. DEPT. sak about,—something for which there is a 
‘Aves Jersey City 4, Nee market at a minimum price,—then write 
for details to Division of Public Rela- 
tions, Rochester Department of Com- 


SMOOTH: ON = merce, 54 Court St., Rochester 4, N. Y. 
THE ON CEMENT OF 1000 sts | 
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NOW. ..GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


ADIO-ELECTRONICS 
cell HOME! 


Use REAL commercial-type equip- 
ment to get practical eri 


Your future deses 
togesou con 
Re to yourself to. 
. COMPLETE, proct 
Persil 


prepare AT HOM 
tenes eld. of TELE! 
ECTRONICS.. See hew you 


SET UP YOUR OWN 
HOME LABORATORY 


TT e"\ Oscilloscope 
RF Signal 


Generator 


‘equipment shown of 
MODERN LABORATORIES 


act HOW! MAIL COUPON 


DefOREST'S TRAINING, INC., Dept. PS-G-10 l 

2533 N. Ashlond Ave., Chicago 14, Ill 
Without obligation, | would like your lote News-Bulletin ] 
ing #9 ways to eorn money in Television-Radio- Electronics 

cad how I mey prepore te get storied in this thrilling feld. I 


Ave. 


De FOREST’S TRAINING, INC. Zone State. 


CHICAGO 14, ILLINOIS 
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INVENTORS 


I f you consider your invention to 
be something of importance — if 
you have invented any new and 
useful art, machine, manufacture 
or composition of matter or im- 
provement thereof — you are 
advised to protect your invention 
by applying for a U. S. patent. 

This firm is registered to practice 
before the U. S. Patent Office and 


is available to assist in the prepara- | 


tion and prosecution of your 
patent application. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to: you in making your disclosure to us 
for search purposes, 

You should date and sign your disclosure 
and have it witnessed by two or more 
persons who are capable of understand- 
ing your invention. 

Your disclosure should be mailed to us 
together with a letter authorizing us to 
conduct a preliminary search among pre- 
viously granted U. S. patents for similar 
types of invention. 

We then make this search and prepare 
a report of the probable patentability 
of your invention. If such report is favor- 
able, we recommend the further course 
for you to take. 

The “Evidence of Invention” form and 
booklet are suggested as conveniences to 
you and us in starting action on your 


invention. 
EVANS & Co. Whe W. Grane 


540-L MERLIN BUILDING, WASHINGTON 6, D. C. 
PATENTS COPYRIGHTS 


— We shall be glad to send you promptly \~ 
and without obligation, an instructive 

booklet, “Patent Protection for Inven- 

tors”, which was prepared to give inven- 

tors detailed information id steps to 

take toward patent protection—also our 

convenient “Evidence of Invention" form. 

Use address Victor J. Evans & Co., 540-L 

Merlin Building, Washington 6, D.C. 


NN 
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PRINT YOUR OWN 


NY 
» 


FREE TRIAL OFFER: Try & before you 
buy tt Write and a GEM OUTFIT will be 
sere you postpaid ‘Alter 10 days. send ont 
Sf. bor recurn the CEAT no questions ask 
BE the CEXT most i el you be the ode. 
I POND EQUIPMENT CO. + Dept, 151 
16633 Enright © St. Lovls 5, Mo, 


SEND NO MONEY « FREE 


AL OFFER 


Trained Men Get the Better Jobs 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 
11 interested write or wire 
ATLANTA MOTIVE TRADES INSTITUTE 


m spare. time tnt 
fosed school, Low cort. Send 


WATCH REPAIRING °° ELD » 


PHY 


("10 West 33 Street, New York 1, N.Y. 


ox BIG 
PAY! 


‘replace 
‘a 

ne rat 

rk. tn plea 


to top inahaertal 


"CTS OFFERS NEW TRAINING PROGRAM 
SEND FOR 05 carn te ows and whos of suc 


FREE Dluming hs working with 


‘ASH IN on your HIDDEN TALENTS 


Locked in your mind may be the germ of a valuable idea 
...+ an undeveloped aptitude . . . a hidden talent. And the 
key that can help unlock those capabilities of yours is 
training—sound, practical, down-to-earth training! 

Helping men and women bring out the best that’s in 
them has been the job of I.C.S. for more than 57 years. 
In every field of industry, you'll find leaders whose skills 
were developed through study with I.C.S. 

They are the ones who sensed a latent ability within 
themselves —and who proceeded to do something about it. 
While others (equally gifted, perhaps) plodded along in 
routine jobs, they mastered I.C.S, Courses .. . qualified 
themselves for rich rewards. 

You can develop your hidden talents the same way they 
did. Start today and be ready for tomorrow's opportunities. 
Here's the coupon to mail: 


BOX 7664-M, SCRANTON 9, PENNA, 
cour SEFORE which Ihave marked X: 


Sheet Metal shi 
‘hie iting rt 


[Spe a a 
Wadne—des ed ete Se 


i Hane 
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\si HESSON :00/ 


MILANO 


TRY THIS HANDKERCHIEF TEST 


— It proves the Milano 
Va bh shank is spotless... 
and free from goo. 


=A 


1. Lifetime 
Hesson Guard 


STOPS 600 


2. Permanent 
Cork Seal 
KEEPS SHANK 
CLEAN, DRY 


3. SWEET- 
‘SMOKING 


Imported 


LEARN 
AT HOME 


INTERSTATE TRAINING SERVICE 
School of Plastics 
PORTLAND 13, OREGON 
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Mare YOUR Own 


Griffin READYCUT 
LEATHER PROJECTS 


Over 100 KITS in every kind of, 
ingleather,ac- 
curotely cu, all ports included, 
Only Top Grade Leathers used, 
You do the choosing. You do 
tooling. carving, stomping, the 
punching ond axsembling. 


| env caer tou aac ctv 
| Griffin crart surpuies 


COMMERCIAL TRADES INSTITUTE 
1400 Greenleaf, Dept. HI-10, Chicago 26 


ies LABORATORY TECHNICIAN 


SHICAGO COLLEGE OF oF ianotatonY TECHNIQUE 
oe Chicoge 5, IMlinols 


BOVS-ITS FREE/ IE: 


Zz. 


< 


OPPORTUNITIES AHEA 


N FORA FUTUR 


ESEL 


Diesen 
Bivision: 


UTILITIES ENGINEERING INSTITUTE 


Worth Big Money, To: Me 
‘chunies, Handymen, Garage 
men, Parmers, Repair Men, 
‘Service Station Operators, 
"Taxt Owners. 


WOW ANY 


Auto Repair Job 
“E_e icq a 
Cinch to 


How to Handle ANY Job on ANY Car—Faster 
and Easier! Now Let It Go to Work For You! 


WITH MoToR’s amazing brand-new AUTO REPAIR 
MANUAL you can whiz through ANY job—in LESS 
‘and with LESS work! Just look up make, model, 
jjob—and go to it! With this easy-to-follow book, any 
job-from radiater to rear end—becomes a pushover. 
“EVERYTHING You Need to Know about EVERY 
Make and Model Car Since 1935!" 

MoToR’s Manual brings you the complete 
“dope” from over 150 Official Factory Shop 
Manuals, boiled down in simple 
and understand words and 2100 big clear 
pictures, Over 200,000 service, repair, tune-up 
facts on all standard makes and models buil 
from 1935 thru 1950! 35,000 essential di 

ions and specifications. Almost 750 big 
Siz x Ll-inch pages. Includes automatic 
transmissions; new GM Rochester carburetor 
Used by the U. 8. Army and Navy, technical 
schools! No wonder thousands of auito repair- 
men call it their auto “Bible”! 
Win Prestige! Earn More Money! 


‘Manual makes every operation 10 
youll Gnd yourself tackling Jobe you 


“Bantam Srosiey 


<4 


18 boy, an, eanlty 


ih 


Same FREE Offer 00 


joToR’S TRUCK & 


MAIL COUPON NOW FOR 7-DAY FREE TRIAL 
‘MoToR BOOK DEPT. 


rand-N 
ion SEND NO MONEY Pap ep beplentalp tang Lah 


Find out for yourself —with- New AUTO 


out risking a cent—how t Toalhy for 2 month 
book pays for itself the first 0] after tat." otnerwise 


few times you use it. Mail the 
coupon without money. Try it 
out- FREE-for 7 days. Then 
if not convinced it’s the great- 
fest time-saver and work-saver 
you ever saw, return the book 


Ser acarvers. chutehes, 
asieh Bras a much, 


‘more! 


ForFREE | and pay nothing. MoToR Book 
1-DAY | Dept, Desk 2M, 250 W. 55 
TRIAL. | Street, New York 19, N.Y. 


tneck. box 
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You 


acquire —— ie 


can 
NIGHTS AT HOME! 
LAI LL.B. DEGREE 


LaSalle's famous Law Library—used as refer 
ence in many Law libraries and Law offices— 
hus enabled thousands to master Law. sur 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancemen 

‘These 14 remarkable volumes, compiled by 
Ieading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, aim- 


vith this great library, 
ished. We guide you 
nalized Problem Meth- 
you learn by doi 
‘not by menvoriz 


step-by-step with per 
od of instruction 

al problems: 
d for two FREE 
for Leadership,” Bvidence,” 
i questions about Law and its value 
nd telling how LaSalle Law graduates 
rapid advancement 

Mail coupon below. 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 


417 5. Dearborn St. Dept. 1083-L Chicage 5, II. 
Dooklets deseribed abore, 


Rend me your two FIREK 
without obligation, 
Name... sill 


Breet 
City, Hone & State 


:INVENTORS 


Before you make any effort 1 
market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S, patent records con- 
ducted, so that I can report to you on 
the question of patentability. 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation on 
your part. 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 
937 Columbian Building, Washington 
an 
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D. c 


— the popular 
magazine of 
railroading! 


Now you can get the 
story of America’s 
most fascinating indus- 
try, told in words, 
maps and photos. At 
your news dealer... 


or send $1.00 for next 3 issues. 
|, Wis. 


TRAINS Magazine Dept. 1646A 
FOR INVENTORS 


HELP = 


Complete 
INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 631-£ St., N.W., Washington 4, D. C. 


PATENTS tawver 


LAWYER 
GUSTAVE MILLER 


ASSOCIATE EXAMINER 
U.S. PATENT OFFICE 1922-1929 
PATENT ATTORNEY & ADVISOR 


REGISTERED PATENT ATTORNEY "'U. 8. Wavy OPT. 1930-1987 
100-PS WARNER BLOG. snd for PATENT INFORMATION 
9. c. x obliga 


WASHINGTON 4 


“\Datents’! 


¢C.A.SNOW & CO. 


REGISTERED PATENT ATTORNEYS 


WASHINGTON 1, D.C. 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. S. Patent records. Without 
Obligation, write for information explaining the steps you 
should take to secure a patent. 


JOHN N. RANDOLPH 


ikistered Patent Attorney 
wilding Washington 1, D. C. 


INVENTORS 


IF YOU WISH TO PROTECT YOUR INVEN- 

TION, You should take steps to protect it 

by a U. S. Patent. Write me for 
“RECORD OF INVENTION” form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 35th FLOOR, 100. 
NEW YORK CITY 


205 Columbi 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec, Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings, 


EARN WHILE YOU LEARN 


With our practical Master Shop- 
Method Home. 'T 


for extra money ard experience. 
You Learn by DOIN 


TOOLS AND EQUIPMENT 


‘To make your training 
plete, we give you selected mi 
Shanie's. tools “and. equipm 
filustrated below, including 
metal tool-box —~as a. regular 
part of your instruction. 


Operation—at 


Engine Ser 
Ei Rey 


TOOLS AND EQUIPMENT 
INVESTIGATE 
Secure Full Information 


‘Chart M: 
Spare Time Le 


ire depeniie 
ie 


NEW, ILLUSTRATED 
BOOK & SAMPLE 
LESSON SHOW 
HOW WE TRAIN 
YOU...SEND 
FOR THEM 
Topay! 


Manuals 


FOR 
VETERANS 


Check coupon below 


TIONAL SCHOOLS - 


LOS ANGELES 37, CALIF + EST.1905 Till 
FIND OUT NOW...MAIL COUPON TODAY 
NATIONAL SCHOOLS, Dept. PSD-10 Hq 

matey 


YOUR FUTURE IN DIESEL-AUTO 
SiGS. together with the Sample Lesson. 1 understand 
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‘Steel pressure tanks suitable 
for compressors. pneumatle 


ony in Toe wanes 
hive ( Seen 


zit. FREE! 
en 
sronesattncaees ate ads 
oe 


BEERY SCHOOL OF HORSEM: 
Dest. 5810 (Peasant 


WE CAN 
TEACH you” 


ceredited watchmak- 

{Bg school: Day and Evening Classer~Approved for Veterans 
CHICAGO INSTITUTE OF WATCHMAKING 

6 fost Loke Street Dept. P5-10Chicoge, ilinots 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
or holes in, wood, Sle. stone of 


WRITE TODAY FOR 


FREE BOOKLET 
Siege nee Se ow DONALD DURHAM CO. AMERICAN TRADE SCHOOL 
EEE ax 205-¥, Des Moines, tows 2807-F McGee Kansas City, M. 
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money-back guarantee, order now. 
Wine nor suaimt 


you 
KEEP ALL 


prim... GIVES YOU 11 BIG 
Wie TELEVISION & RADIO KITS 


AT NO EX 


NUstRareo soe 
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Put your future | 


fe cA io hands 


eS ARIST 


Here‘s the Amazing 
Way We Teach You 
Step-by-Step to Draw 
At Home in Spare Time 

for money. You will enjoy 
Tralee’ and, cai, prowess 


VETERANS! Course G.I. Approved 


FREE BOOK, gives details! & 


| WASHINGTON SCHOOL OF ART, Studio 1310" — 
‘Sth St, NW. 


Jashington 8. D. 


Remove 
Toughest Paint! 


ay 
In refinishing woodwork. furniture, ete. be sure to 
Femove all eracked oc peeling portions oF the oid 
fits Tes easy with 


WONDER-PASTE REMOVER 


Applied with a patat brush. this remarkable solvent 
Softens up. the touzhest”flsh-—palut. varnish, 
enamel, selloe, ete. Turns it Into a soft siudge that. 
comes off eavliy Long & favorite. with painters 


Ge? Wonder-Paste at paint ond hardware stores 
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2S 
FROM THE LARGEST 


BUY DIRECT DEALER IN LEATHER 


‘TANDY has leather of every dese 
Sheep. Pig, Horse, "i 


% tard and 8: 
a thousand diferent colors and selections, We posilvely 
sell for LESS, 


us prove it 


Build your own JET EN 


4. HOUSTON MAUPIN, 


Learn a Highly Skilled Trade 


Watch repairing isn specialized, technical, and 
highly skilled trade that pays weil either as part 
time or full time work, and affords a great oppor- 
tunity to. build an independent. business of your 
and home study courses, 
Address Dept. B-41. 
of Specialized Watch Repair 
ast, Grand Rapids 1, 


1012 Franklin, 


HOW to Make Your Own BEA 


RUBBER MOLDS 


YOU NEED DEKTUFTS! ©. 


l ll N [2 L presents the most 


sensational advance in model railroading 


MAGNE-TRACTION makes wheels grip rails 
with permanent, motor-shielded magnetic force. 
Trains take curves at top speed, climb amazing 
grades, stop on a dime, It's the practical 
equivalent of a real locomotive's massive 
weight! And it’s in all 1950 Lionel locomo- 
tives...exclusively Lionel. See MAGNE- 
TRACTION work. Free catalog at your 
dealer's, or send coupon for special offer. 


Grand climax to Lionel’s 50-year leadership! IONE Magne Te 
Hh SE 


OPERATING COAL 
RAMP AND HOPPER CAR 
Remote control opens 


hopper bottom 


LIFT BRIDGE 
Roises center spon: 


ALL FOR 25¢ +. 
News for model railroaders—o new handbook on Model Railroading published by Bantam Books is now on sale for 25c, 
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I need 500 Men 


to wear 


Sac PLE 


Pay No Money- 
= Send No Money 


My values in made-to- 

C= measure suits are 50 sen~ 

ssational, thousands of men 

order when they see the 

actual garments. I make 

it easy for you to get your own 

‘sult to wear and show—MAKE 

MONEY IN FULL OR SPARE, 
TIME THIS EASY WAY! 


My Plan is AMAZING! 


Tut take a few orders at 


remote fs 
xe eqreience needed. Spare 


MAIL COUPON! 
Rush this coupor for full fact 
th BG SAMIPLE RU containing 


{ore than 100 Hee woolen Ya al 
er welght and hae Be on of the 
otchers Lnwed to wear show, 
ake orders for my outs Act owl 
“Ton GRANT, Stone-Field Corp. 


‘532 S. Throop St., Chicago 7, Ill 


4532 5, Throop St., Dept. K-820, Chicago 7, I. 
Dear Sit; I WANT A SAMPLE SUIT TO WEAR 
AND SHOW, without paving Le for it Kush 
Valonite Suit’ Coupon ahd Sumple Kit of actual 
fabrics, ABSOLUTELY FREE” 


Ls | a“ 
‘ 


actual sizer illustrated obove 


§ MONOGRAM INITIALS for $1.00 postpaid 


tials wanted. 
‘APEX CORPN., Box 2PS10, 
Dealer Inquiries Invited 
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| == | 


STYLE 3 


ime, chrome plated. 


120 Race St., CINCINNATI 10, OHIO 


Fistula Is 
Real Threat 


FREE BOOK—Explains Other 
Related bed Alknants 


ome 
aay 


40-page FREE BOOK: 


colon disorders 


Cli 
3, Mo. 


ells facts about Fis- 
tula, Rectal Abscess, Piles and other rectal and 
also related ailments and lat- 
est corrective treatments. Thornton & Minor 

ic, Suite 1049, 911 E, Linwood, Kansas City 


EASY TO LEARN CODE 


Ealndentistry’ at hot 


CLUDED WITH COURSE, Low tuition. Ensy 
terms. Write for FREE BOO! 
ferslon that ts not affected by the machine age. 

McCARRIE SCHOOL of Mechanical Dentistry 
207 N. Broad Dept, 902 


Yo make Crowns, Plates, Bridgework, ete., tor 
Baatiats, Eaay practical way to learn mechan: 
SQuIPMENT OF TOOLS AND MATERIALS IN- 


7K about this’ money ‘makinie Bro- 


ladelphia, Pa. 


pa ea 


ct 


Yes, YOU may be the one 
to lead the thrilling cha: 


RY There 18 sainfation in inging a crake 
Basics dhreaeh, ScheN Terie CRIRE 

DETECTION. The thril of 

folving ‘the mystery may 

Mfe'can teach you Finger 

Printing and, Criminal In- 

estination; teach youquichiy and easily 
'AUNDREDS OF IDENTIFICATION 

BUREAUS employmen trained by LAS. 


Boaton wa er Tor ee me 
tection Bureaus. Let mew youhow LF 
Sangre ze mena ceuie Bhatt 


Wieesoany NOW: Rolmalcaman wil fh ate 
Gall (Be sure ta state your are.) os 
INSTITUTE OF APPLIED SCIENCE 


You can take subjects wi 
and still earn graduatio 


* ‘This is your opportunity to make com- 
pletion of high school work for you. Your 
AMERICAN SCHOOL home study course ¢ 
include high school subjects closely re- 
lated to your present job or the kind of 
work you want to do later. Not only can 
you qualify for your high school course 
diploma but you can benefit from course 
subjects that will aid greatly in winning 
promotions. 


50 Job Help Subjects 
from Which to Choose 
Our FREE, 44-page book of detailed in- 
formation lists 100 high school subjects, 
of which 29 are technical and 21 are com- 
mercial, Whether you work in a shop, fac- 
tory, garage or office you will 
find subjects of practical ben- 
efit in your climb toward 
better jobs at better pay. 
Some of these are Blueprint 
Reading, Mechanical and 
Machine Drawing, Tool 
Making, Foundry Work, four 
Automotive subjects, Elec- 
tricity, Carpentry—and Book- 


L, EFFECTIVE 


wiGu scuddt 


TO HELP YOU PREPARE FOR 
ONE OF THE BETTER JOBS 
IN BUSINESS or INDUSTRY 


h have Real Job Value 


Turn Spare Time Into Money 


During more than 50 years American 
School has helped thousands to reach 
higher job goals by profitable use of spare 
time at home—and it can help you. Others 
have prepared for college entrance. If you 
have not completed high school, check 
that subject on the coupon below, add 
your name and address and mail it right 
now. Or if you are a high school graduate 
and are ambitious to succeed in the voca- 
tion of your choice, check that subject. 


Your coupon will bring you the book of 
information, without obli 
kind. Mail it now. 


ion of any 


SINCE 1897 


First Easy Step 


CHECK, CLIP AND MAIL COUPON NOW 


AMERICAN SCHOOL, De 
Without obligation, 


746, Drexel at 58th, 
ing. course checked elon 
Tj Bookkee 


" 4 counting q Bas rier 
keeping, Accounting, Secre- ‘Arenitectare pr id 
tarial Practice, Office Ma- see 


chines, Salesmanship. 


ing 
Fi Stisti presen, 
erNci 


Oceupation. 


Bectrelty— 
Bele roremanship cha ESP 

AMERICAN SCHOOL pvnte 
Adare Ao 


Dept. G746, Drexel at 58th Street, Chicago 37 A 


City & Zone. 


state. 
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Giver 200 Terrie 
iain VALUES! 


TAKE ORDERS for * 
Nationally Advertised 


NYLONS 


(CUARANTEED NINE MONTHS. 


Bebcrentes nase 


ah name on pons sets 
{90 Sensational Baler Rie’ Send iin, 
Watson HOSIERY CO. 351 ‘ercenmeta, Onis 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry slong with trusses that gouge 
your Hesh—press heavily on hips 
fall to hold rupture? ¥ 


"and details of liberal 
truthful 60-day trial offer, Also. endorsement 
grateful users in your neighborhood. Write: 


ea 
weds 


When Writing to Advertisers, 
Mention Popular Science 


fe and Practical 


prawixe OUTFIT 


at a Real Sarin 
for Suudents 
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SEND COUPON TODAY 
For This NEW 1951 4-Color 


MIDWEST 
RADIO- 
TELEVISION 
CATALOG = 
Whitt NV NAME AND ADDRESS (PLEASE "g 
RINT) ON COUPON Om Te POSTCARD 
IDWEST RADIO & TELEVISION co 


wt. 24C, 909 BROADWAY CINCINNATI 2, OHIO 
Foote send ma your new FREE 1951 Calo, 


DEPT. 24C, 909 BROADWAY, CINCINNATI 2, OHIO 
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Whichs-2  WEAKLINGS 0 arora 
wor = ideed EMAN i? 


5 Great 


Be @ Winner at Anything YOU 
Tackle with ssive Power 


SPORTS! 10B! SCHOOL! FRIENDS! 
Let's Go, Pal! 1 prove 
1 can make YOU an 


“ALL- AROUND” « 


SET OF 
TWO NEW 


CLOTHES 
LINE POLES 


ion STEEL 


Aluminum Color | Heauy Duty New 
5 Wire T. Type 
98” High 66” Wide 
31/4’ Diameter Pipe 
All Ends Capped 


AIL New, No Rust 
2 Coats Paint Outside 


Smooth Finish they STAY there! 


A $28.50 VALUE 


$1495 Fer eine 


3 


Quantities Available 


SCIENCE DISCOVERS the 
secret of man-made gems 


AT LAST | i ihrgtrs 


DIAMONDS 
AT LESS 5% THE COST OF 


THAN DIAMONDS 


LOOK PROSPEROUS—IMPRESS YOUR FRIENDS—wear 

big beautiful TITANIA BRILLI more sparkling 

than diamonds. 64 perfectly cut and polished facets, Ideal 
ENGAGEMENT RING. LADIES EARRINGS, MI 


BRADLEY MARTIN CO, ancoxta ten a Suri.» 


AVUATION CAREERS | 


rLows 


Pru ESHELMAN” 
le 


Make Money 
SELLING 
Eshelman 
Kulti-Mowers 
‘ond DOING 
GARDEN 
WORK 


was ot | Hearn at home 


23 Own or HE ports 

Paar | Sood 3k | Hei a 

PE hahaa dan hat (4444) |) ing program. 
“@] || Full plans for establishing your business—proats 


SHIPPED 4TH 
CLASS R. R. or 
MOTOR FREIGHT 


BUILDERS: 
Write for Quantity 
Discount. State 
quantity needed. 


FRESNO HARDWARE & MFG. CO. 
1820 TULARE ST. Dept. 1-10 FRESNO, CALIFORNIA 
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Six Heavy Tempered 
Steel Anchors 


r 
All Ends Are Capped #2 


Makes Poles Air Tight Fes 
and Moisture Proof 


earning apportanities aiso'in good Jobs. Uphovter your own 
furniture at fraction of cost 


Valuable booklet free. Write now. 


r Sai0% Srasdeny "Bot: PS-10. Chicazo 13, til 


NOW! BECOME EXPERT AT 


Radio-Television 


Qualifies 
You for 
Fee's 


PARTIAL 
CONTENTS 
ESSENTIAL 
RADIO, 800 

i 
aly 

* "Functions 
Of a Receiver © 
Vacuum Tubes 
Circa: Detector, 
‘Ampliter, Tube Os 
Gillator, Power Sup- 
ply, ‘Transmitting 
ind. Receiving. © 
Audio Units.» Test 
Equipment» ete 
ELEMENTS OF RADIO 
SERVICING, 475 p 

975 lites. 
24 big. chapters: 
Manimeters * AC 
‘ower Supply = 
Speakers. + Anten 
nis. Automobile 
Radios “+. Push 
Pall “Output Staxe 
ete 
BASIC TELEVISION, 
"Y1 popes, 415 


Scanning * 

chronizing * V' 
Signal = Bright 
ness Control and 


D.C Reinsertion * Antennas, Trans 
Picture and EM mission. Lines * 
Alignment '* Pic: Testepattera, Pic 
ture Tubes * VHE ure Analysis * 
and UHE transmis. {16 Ane! 


Operating Oncitlo- Troubles lover 
Sey ee Deflection Circuits 
TELEVISION SERVIC. = High-voltaee and 


NG, 


Self-Troining Course in RADIO 
‘ond TELEVISION Prepored by Famous 
Experts—Starts From Scratch, Tokes 
You BY SIMPLE LOGICAL STEPS From 
Basic Theory to Advanced Problems of 
Repair, Installation, Color TV, et. 


JOW you can do ANY Rad 

installation, ser 

an expert, operate 

pment; understand problems 
broadcasting, FM-AM transmissic 
You can step into a good-paying job— 
or start your own service business, And 
you can train yourself for your career 
AT HOME IN YOUR SPARE 
TIME... . with the McGraw-Hill Basic 

Course in Radio and TV, 


1611 Illustrations 

The men who wrote this con 
plete 4-volume course are among. 
the outstanding radio and TV in 
structors in America today. They 
are practical, shirt-sleeved techni: 
cians, They know the questions 
you want answered. Every detail 
is clearly explained in. over 
TWO THOUSAND PAGES 
of step-by-step instruction and 
over SIXTEEN HUNDRED 

‘how-to-do-it” illustrations, 
cross-section diagrams, etc. The 
feview questions and’ answers 


pon 


calizing "Receptis 


Low-volt 
Supplies 


Power 
ate 


ABSOLUTELY FREE | 


ours to keep ucbetber or mot yom 
Tie she conte, Successful Selder- 
Fy 

know vabuut:” Solera 

ies tsa 


Hs 


FREE 10-DAY TRIAL COUPON 


IN 4 EASY STEPS! 


MAKE GOOD 
MONEY! BE 
YOUR own 


S 


‘nail down” everything you lear 
At-a-glance “trouble-shootin, 
Charts show how to diagnose i 
stantly any radio of TV breakdown 
‘and how to repair it expertly 
and quickly 
The course will pay for itself 
many times over. It'can qualify a 
beginner for FCC's Ist-Class Li- 
cense test; gives an experienced 
technician ‘more confidence, shows 
hhim new tricks. 


SEND NO MONEY 


Mail coupon below to examine th 
complete {our-volume. course FREE 
for 10 days. No, obligation. WITH 
course, you fet ABSOLUTELY FREE 
ito. keep. whether ‘or not you kee 
Course) a valuable illustrated. book, 


Successful Soldering.” (reg. price 
$2.00) 
‘Or 'you may examine, individual 


books FREE for 10 days by checking 
the proper boxes in coupon, Don't 
clay. Sail coupon at 


an 


[7 emet of fa Sevee, s40# 
Etats ‘ervng, $550 


Pit; 
State... 
you enclose get 


= a 
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ee ee es 


TRAINED MEN 
SERVE BETTER 


IN INDUSTRY 


How I Found 
Relief For 


auto AND IN 
wea THE SERVICE If you are among the thousands of men and 
BODY-FENDER xk ke * women who suffer from Piles, Fistula or 


L Trade Now!) cists f2gtt disorders, take the first step 
4) toward finding relief trom these treacherous cond! 
Care a Erase na | ions Send foF cur Prec Book wich describes symp: 
Yes, it pays to be prepared! As | toms, and the treatment that has proved so success 
a trained man with technical skill | for so many years. Write McCleary Clinic and Hos- 


you serve your country berter— | Pltal, 1071 Elms Bivd., Excelsior Springs, Missouri, 


nd you do better—in indust 
DSU in the armed forces” ‘Men who| FREE BOOK 
have trades earn more money, are| GIVES YOU 


SOUTER in demand, enjoy greater securi 

DOSED CI tres son either through THE FACTS 

home study or in our resident 

rerriccration [CO creo WRITE FOR Y 
12,000 graduates. One in 6 starts 

a business. Write for valuable 

| Bagel 


Diese 
MECHANICS. 


MECHANICAL 
DRAFTING 


COMMERCIAL TRADES INST. | 4.,S%S4tENGE PROM. wasninoron, .,<. 
pullenis, if, Dept EL-10 


from the NA’ 
CONSTRUCTION 7 Veteran [) Non-Vet 
Name_____Age__ 


HIGH SCHOOL 


‘How to Make Money with 


seas . 4-7 Simple Cartoons’ 


INSTANTLY MEASURES a 
V PICK-UP an’ 
V. BRAKE EFFICIENCY 


ve. It is free; no 
ion. Simply address 


JARTOONISTS EXCHANGE 


FITS ALL CARS 19100, Pleasant Hill, Ohio 


SCOTT OF CALIFORNIA, Dept.C-10 cap 0f"Davia Mandoiph's “High 


WRITE. LAFAYETTE RADIO, Dept. KJ 
+100 SIXTH AVENUE, NEW YORK 13, N.Y. 


Amazing Attachment MAKES OLD REFRIGERATORS 
INTO MODERN Automatic Defrosters! = 


Thirty Million Prospects. Sell without ‘‘selling pres- -——, 4 
sure’’ on sensational Free Trial Plan. Just plug it in 
and leave it. Frees women from drudgery ol meas 
of defrosting. Saves electricity. Keeps food longer, 
etter. Gives longer life to refrigerator. Secret 
‘follow-up’’ Plan often brings five sdditional sales by 
making every user your agent. Big season now on! 
SENT FREE... JUST SEND NAME! 


‘Don't send a cent—just your name on penny posteard. We'll send you 
tthe bigest money-maker you ever got your hands on and guarantee 
your sales at profits as high as $5.00 on each sale. Rush your name! 


MAXILUME COMPANY, 125 West Mubbard Street, Dept. D-910, Chica 
40 rorutar science 


\) They Never Knew’ 
It Was SO EASY To Play 


Thousands Now Play Popular Songs 
Who Didn’t Know a Note of Music Before 


You, too, can learn your favorite 
instrument at home, without 
a teacher, this quick, 
easy, money-saving way 


VK of the fun YOU 
ies! Wh 


HI 
ship, good 

music. You 

of boring drills and exercises 

That's not the twentieth-century way! Surely you've he 
the news! How people all over the world have ed to ji 
hy a method so simple a child cai understand it—so fase 
that its like playing a game. Im: 
teacher—in your spare time at home~at 
cents a day! You learn by the famous print-a 

position, every move before your ey c 
ns, You CAN'T go wrong! And hest of all, nt play 
ing real tunes almost at once, from. 

y first Hewson, 

No needless, old-fashioned “scales” 
and exercises. No confused, perplex: 
ing study. You learn to play by pl 

It’s thrilling, exciting, inspiring? 
No wonder hundreds of thousands 
of people have taken up music this 
easy way. No wonder enthusiastic 
letters like those reproduced here 
pour in from all over the world! 
Sound interesting? Well, Just name the tn 
Hrument you'd like to play and eit prove 


you" CANT (instruments 
heeded. Cush or Credit) atait the coupon or 


re missing! ‘Th 
Because you th 


Why not fet 
ew world for you, ‘Thousan 


Send for FREE Booklet and 
Print and Picture Sample 
See for yourself how this wonder- 


ful self-inateuction method works. 
Sit down, inthe privacy of yo 


Seto a a the 
U. S. SCHOOL OF MuSIC met ain't dam Rutred Doge. 
H will call — decide for 


810 Brunswick Bldg. 
New York 10, N. Y. 


Sthether you want to. play” this 
Ey way 
eee 
1. 5. scHoot oF music 
eine a re oe 


Interested tm music studs. particulars in the tn 


ces 
i 


Worth Money. “The course ts 
cif explanatory. Wien ote te 


a iavited to 
SHUG. "Vancouver. iC. 


‘a penny postcard 
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1 HELPED TEK MAKE $14 A DAY) 
WHILE STILL LEARNING! 


Ng 
PERE RONG ELECTRIC 
(ea? APPLIANCE 


WE TEACH: REPAIR & SERVICE 


How to Rep: 


‘APPLIANCE 
TESTER 


1H, T. ARMSTRONG 

I PACIFIC TRAINING SCHOOLS 

1 7217 50. Broodway, Dept. $-3010 

[ Dene Sia: ‘ease send me, without ott 
find complete details, 


EARN SPARE CASH AT HOME! 


start up your own welding business 


‘also fix toyn and kanten 
‘raze and solder broken metal parts... even 
It's easy now with the 


NEW DNCWwRDE 60” 


‘© Plugs into 110 volt AC appliance socket 
(© Eany to weld, cut, braze or solder. 


© Approved by Underwriters 
degree ; 
‘© Built by The Linco q Ss 
eeu reles SNS - 
‘world leader in are welding. * 
PRICE ONLY ye 
{33°00 


‘with each "Linewelder 60 
including freight 


The Lincoln Electric Co., Dept. 205, Cleveland 1,0. | 
| CiShip me the “Lincwelder 60” with accessories $48.00 | 
i Enclosed is [) check C money order 
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"GROW WITHOUT SOIL! 


can grow vegetables, flowers 
q 


C. GILBERT & CO., 


WATCH REPAIRING 


Be A Master Watchmaker 


ady secure future can be yours 


at home or in 


modem, fuily-aceredited school. Also 
resident training in Engraving and Gem Setting. 


FREE BOOKLET 


Write today for your free copy of “Civillzation’s Debt to 
the Watchmaker” No obligation 


CHICAGO SCHOOL OF WATCHMAKING 
Fomovr Since 1908 


Dept. 4100 1608 N. MILWAUKEE AVE., CHICAGO 47 


WRITING 
ORDERS 


AMAZING NYLONS 
Guaranteed Against 
RUNS ano SNAGS 


‘The world’s ONLY complete, nationally advertised nylon hosiery line actually gui 
anteed against runs, snags or excessive wear, REGARDLESS OF CAUSE! Its 
ing, but true! No matte. what the cause—hard use or deliberate abuse—Kendex 


opalar shades, fancy neal, Black sears 
pleased. 

pite of the amazing guarant 

pair for sheerest 15 denier 51 eaves. 

becomes 54¢ a pair! How could any woman possibly resist saving mone 

solving her hosiery problems? NOT SOLD IN STORES. Men and women wanted 

NOW, spare or full time, to write orders and earn big money. You can get orders 

even if you never sold a thing in your life! 


MEN'S HOSE 
GUARANTEED 1 YEAR 


LINGERIE 
HOUSECOATS — ROBES 


Kender. gives you FOUR complete 
including sensational men’s 
ry Tine actually guaranteed for 
ONE YEAR! Any. pair not giving 
replaced FREE without question. All 
atyles, patterns, colors, yarns 
nylon) at lowest prices that mean 
\dy income for you 52 weeks a 


FREE NYLON STOCKING AND MONEY-MAKING OUTFITS 


‘or full time, No money or.experience needed. We 
at OUR expense. Nothing to buy or deliver, Write orders. we deliver and collect. 
that increases your earnings up to 40%! Your name and address on postcard will bring you 
sample nylon stocking; samples of lingerie, hose, robe materials; selfacling sales books with FULL COLOR illustrations; 36-page 
sales manual showing you easy steps to success; color cards, free “door openers” worth $1 each but which you give away free; 


Man ot woman 
EVERYTHING free and st you up in bu 
Big advance pay plus huge éash bon 


-| all NYLON slip, 


‘or old, YOU can easily earn steady income, s 


Full line of lingerie, housecoats and 
robes. Woven and knitted fabrice— 
rayon, cotton and NYLON. Nothing 
is lacking. Unbelievable prices that 
defy competition and make women 
ager to order. Imagine 2 beatfal 
NYLON lace, 

ve trlammad. rayon 
1 Kendex values 


$2.95 or 
satin slip at $1. 
sell themselves. 


special plan to have others sell for you, ete, ete. You can start making money the mi 


YOUR COST ONE CENT! 


SEND NO MONEY. Pay 20 
‘8 promise to return outfits. 
fon a penny postcard and mail to us Well immediately 


Srerything you need FREE and postage prepaid. WILT 


NATIONALLY 
ADVERTISED 


Kendex has advertised in Lif 

ea ‘Saturday fibee ee 
Caries the Good Howanbool 

tntee ‘Seal, Thomas of order shipped 

dally, Yearly volume wlio 

probable repesssle ncdooal agesincion, 


te you receive the complete FREE outta! 


‘now or Inter. No obligation. Not 
sly write your name and address 

rush you 
TODAY! 


KENDEX CORPORATION + BABYLON 049, N.Y. 
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New! PRINT YOUR OW! 


ADVERTISING 


: ELECTRICAL son 
aon, shipped 
TELE EXAMINATION 


SEND NO MONEY 


= APPLIED ELECTRICITY 


INCLUDING RADIO 
‘AND REFRIGERATION 


ROTO-PRINT CO., 211 North Tth St., Dept, C2, St. Louis 1, Me 


“ass MEN over DRAFT AGE 


FREE—Amazing Book on 


RHEUMATISM, ARTHRITIS 


If you suffer the acher, pains and discomforts of Rheumatim. 
as ‘manifested in ARTHRITIS, 
LUMBAGO, 


RITIS, SCIATICA. o¢ 
send today for the FREE Book, It reveal 


portant fa 


atx: ct Aero. Radio | Pocary relict 


DEGREE IN el ng: Bus. Adm, 
27 MONTHS 


HISTORY-MAKING TANKS 
Accurately scaled, exact replicas. by’ 


Stickleback jl 
Drilsaw | 


A Redially NEW DESIGN in SAWING 
ONE TOOL DOES BOTH 


DRILLS ond SAWS 


INC. 


Sh ip 


MODEL MAKING 


* New book shows how to make any model. 
Shows the short cuts, kinks, time- 1z methods 
of experts. Complete plans for gorgeous galley 
clipper ship, etc. Almost 100 illustrations. Full 
cloth bound $2.00. 


POPULAR SCIENCE MONTHLY 
Dept. 1050, 353 Fourth Ave., New York 10, New York 


TEGIMPORTS, 14404 Addison St. 


4d rorutar science 


You Make Money Fast 
Every Time You Give a Show 


with the Sensational New 
POOVVVVVYS SVT TE SHV th 


TELEVISION BANK: 


By se 
BS ricsiow 


fake eany money every show! 
Fas innate 4-0 Dank looks like the big table models 
ric relatives dro mikten. dimes. cuarira tay 
fumes in eurtoons, Yootball boxing. Western shots, Holds 
$200"ana’ ia ed 

SEND NO MONEY, Use 10 Days at Our Risk 
Justisend name and a vival pay postman 


S1e'plus C20. DT po urn for your money 
Sick: Rave money! Send's1.08 and we pay all postage. 
Write tone 


'T:V BANK CO., Dept. T-484-A 


215 N. 7th St. 


START YOUR OWN MONEY-MAKING BUSINESS 


n painted walls for customers with highly efficient 
ric minchine which is n BIG MONEY for others. 
» special skill or experience required. No shop or oftice 
needed. Operate business from your home. Write today 
for complete FREE information. Address: 


VON SCHRADER MFG. CO. N67 PL. RACINE, WIS. 


‘Muflers—All Ford, Chev., Ply...$4.45 


Alll Buick, Pont., Olds., Chrys., 
Dodge, Hudson, K.F., Pack., ete. 


V-8 and Mer 
(32-50 incl.) 


$5.45 


Duels 


DURABILITY 
Olds V-8 Duals...$35 
SANDEE Sportone will outlast two ordinary mufflers ond 


Give More Power! More Speed! More Mileage!—plus a fone 
Svality unsurpassed. i 

Please ship (item)-——___ 

Cor and. Year Nem 
Address 


SANDEE MUFFLER CO. 5643 Corryne 


w"*tvery AUTO 


MECHANIC WANTS TO KNOW 


ig Practical Book gives full Infor 
‘with working diagrams covering 

The principles, construction, ignition, 

service ‘ond repair of modern car 

trucks ond buses 

Diesel Engine 

Fluid Dri 


Rizomplete Guide of 1800 poges, ith 
100 “lestrotions showing. Inside 
sof the working ports, wilt Insrue- 

nt for service obs. 


IT PAYS TO KNOW 


How t0°fit pistons—How fo locate engine 
knocks—How fo fit connecting rod bearings 
How to service min bearings-How to 1 
condition valverHow fo time vaives-How to 
‘adjust fan beltsHow fo adjust carburetors and 
to rebuild. clutch 


tition=How fo "tune up" an engine. 


4 ae COMPLETE «Fmt 51 98. 


hon your een sil with te facts 
Mechaniee Guides contain. Practical 
Bar 


x 
De = CUT HERE — on 


MAIL ORDER 


W. 23 St., MEW YORK 
ie 


"AUTO MECHANICS GUIDE, 1800 pages 
DIESEL ENGINE MANUAL, 400 Pages. 
WELDERS GUIDE, 400. % 
MACHINISTS Handy Book, 1600 Pages 
POWER PLANT ENGINEERS Guide, 1500 bs 
ENGINEERS & FIREMANS EXAMS, 528 


S 0 Pa 
ENGINEERS & Mecamet Guides Cb Book St) 1 
Answers on racial ENGINEERING, 254 Pages 
ELECTRIC WIniNG DIAGRAMS, 210 Pay 
ELECTRICIANS. EXAMINATIONS, 230 Pagis 
ELECTRICAL DICTIONARY, 900 Terms 
HLEcEMG’waT OR GUIDE, 000 Pager 

Pea REN 
ELECTRICAL POWER CALCULATIONS, 425 Hs. 
RADIOMANS GUIDE 93 Pages . = 
ELECTRONIC DEVICES, 216 Pgs” 

ELECTRIC LIgRARy 70 Pape i Si 
Vote 1.10, 1V,V.Vi VIL VII Rx Xt X11 508, 
i BER GulDe 38 8 
ROUSE HEATING GUIDE, 100) Pages 
CARPENTERS & Bulders Guides (1 Bock Si)” 
PLUMBERS & Steamers Guise (4 Book Se. 
MASONS & Bulldere Guiges (Book Se) 

BLUE Prin? READING die Paes 

PAINTERS & DECORATORS MANUAL, 45 Fs, 
GARDENERS & GROWERS Guides (4 Book Set 
REFRIGERATION & Air Condioning, 1280 Pee 
SHEET METAL WORKERS Handy Bo, 388 
SHEET METAL PATTERN tarour, ‘00 Ps. 
AiRCHAFT WORKER. 240 Pa 

MECHANICAL DRAWING CIDE: ied ‘Pigs 
MECHANICAL DRAWING & DESIGN. 40 Py 
MATHEMATICS & CALCULATIONS, 700 Pat 
MECHANICAL Diionary, 968 Pager 


MILLWRIGHTS & Mechanics Guide, 1200" Pes. 
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Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 60 


undreds of men and women between 18 and 60 make $10 to $20 in 
1 as 


hationally "known fesident in 


Stans" cara 
wtiuie"thes" lene Hegin Sour trataiog at once 


Anatomy Charis & Booklet FREE 


oe 


Ge OF sweoien MASSAGES 


Please 
Booklet a 


Name.. 


Tne authoritiens 2 
ve Ln co oa 


BLACKSTONE COLLEGE OF LAW 2 
BIG PAY JOBS 


for men sie svelte in 


‘ASSURE YOUR ee — high-pay jobs await 
qualified in Diesel, Tractor, and Heavy Equipment. A: 


you 
qualified for job and advancement opportunities in this fast- 
growing field? You can qualify 


DIESEL COURSE NOW AVAILABLE. 11 


i want 
red 


Gomes with course. 
PLANNING TO ENTER SERVICE? 1.7-5. home training can help 
you qualify for specialized military training and higher rating! 


better pay. Te ean 
‘WRITE FOR RIE INFORMATION TODAY 


| IN aRSTATE Panini SERGE, Rovian V3, Soe 
Egos ie ht oni FRE 4p bon 
"Gahing heed tn Bost 


an 


act 


Ni cosass see hee 
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Housework 
Easy Without 
Nagging Backache 


As we get older, stress and strain, over-exertion, exces- 
sive smoking or exposure to cold sometimes slows down 
Kidney function. This may lead many folks to complain 
of nagging backache, loss of pep and energy, headaches 
and dizziness. Getting up nights or frequent passages 
may result from minor bladder irritations due’ to cold, 
dampness or dietary indiscretions. 
If your discomforts are due to these causes, don't wait, 
Doan's Pills, a mild diuretic. Used successfully by 
1s for over 50 years. While these symptoms may 
‘Otherwise oceur, it’s amazing how many. times 
Doan's give happy relief —help the 16 miles of kidney 
tubes and filters flush out waste, Get Doan's Pills today! 


STUDY AT HOME 


ing. Industrial 
‘Chemical 

iS: Philosophy: Education: Let. 

fudeace: Psychology Soci 

Pol. Science. ‘Theology 


RAISE HAMSTERS 


The new wonder animals from Syria, 
Often called Toy Bears. Delightful pets, 
Evervone wants them, Laboratories need 
thousands. Clean, odorless. Raise any- 
where. A profitable and interesting hobby 
. We furnish breeders and instruc 
*. Write today for free book 
ULF HAMSTERY, 1540 BASIL ST.. MOBILE, ALA. 


TREASURE 


ew lear etc 


Ano ena 
= Govt reer of $10,000 
s tor uranam deevery Wee 
: or FREE ntrmation. 


3 THE GOLDAR COMPANY 


154 CLEMONS BLVD, GLENDALE CALE 


$10,000 


IDEAL 
LAWNMOWER 
SHARPENER 


Rine—eauipped. with 
Knife Grinder ‘and 
ping-in"  Recondi- 
loner, Home own 
ths, elba, ‘cemeteries 
‘Sood money for eff 
Sint sharpening: 
ch 
WRITE NOW FOR FREE CATALOG 


THE FATE-ROOT-HEATH CO., Dept. 1-4, Plymouth, Ohio 


Orders 
Filled 


Promptly 3 wi) 


Er 
vewn; reinforced stitching at pownts of 
rain, Money back wuarantec! 


WORK PANTS TO MATCH. 


‘lve, Tan, White, Send wolst measure ond leg length. 


SEND NO MONEY! 


Or ‘cash and we ship prepaid. Keep 10 days. 
If" aot satished, return for refund! Order Now! 


YOUNG DISTRIBUTING CO. 
Dept. P, 2605 Elmhurst Detroit 6, Mich. 


LIGHTWEIGHT 


‘1Peg.tax pata, 
titers? 


MUSTANG, Dept. GP-58 


635 W. Colorado, Glendale 4. Call 


MAKE MONEY IN 
LANDSCAPING 


‘hacoueh traning by Internationally known 
‘Architect to. start your. own 
= sr mprove your home, or advance in 
this well paid eld. Many Opportunities 
Approved “for Veterans. Send for FREE 


"NATIONAL LANDSCAPE INSTITUTE 
310 So, Robertson Los Angeles 48, 


Rea See Se 
REMEMBER jitchedt Gees Poatively not mecaps. 


coonfveaniessst Firestone Ea 


20.0, onder. filed mo 


‘Amattractive Cxating and valuable 800% 


70 N 
ete it 
feodsratac pexsries 


Halsted St. (rite te 
red 
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In Industry and in Emergency 
TRAINED MEN ARE PREFERRED 


Jewelry Engrovin 
Stoning WATCHMAKING — Enroving 


“3 High-Paying Trades in 1 Career’ 
Prepares You Now—Secures Your Future 


Needs for thoroughly trained men are increas- 
ing in both the Jewelry trade and in Industry. 


Write for cataleg ond full information. 


our 


USE AUTOMOT re 


EWHOI 
aos eat SEVERLY BLYD.. DEPT. Ae, Lo 


ovoror 
Drew 


F yor PAGES 


INDUSTRIES 


FALSE TEETH 


mail you a generous trial box 


KLUTCH CO., Box 5094-S, 


most ral 
fear of a dropping, rocking. 


KLUTCH holds them tighter 


if your druggist hasn't 


‘but send us 10¢ and we will 


ELMIRA, N. ¥. 


Illustrates 


Learn how thousands of business 


It Post Cards 
| FREE | 


SEND NAME =. 
CARDMASTER COMPANY 


1920 SUNNYSIDE, Dept, 1610, CHICAGO $0, ILL. 
48 rorutar science 


= Dest. PS-510—Wheeling, W. 


TOM WILKINSON MUFFLER Ci 


p OIL BURNER 


i) SWEEPING THE COUNTRY! 
Ss 


DEPENDABLE 


CRAFT SUPPLIESS 


LEATHER CRAFT: PLASTICS = POTTERY 
CRAFT#BLOCK PRINTING*BELT CRAFT* 
TEXTILE COLORS*POWER TOOLS 
BURNING INSTRUCTION BOOKS+ETC, 


DWINNELL CRAFT SHOP. 


WOOD 


Vo. Ses 


mrnoven 


PRECISION MABE 
fectRlc WELDED) 


‘811 WILT STREET 
FT. WAYNE. IND. 


BLECTRONIC TEcHyciAN \N (2 MONTHS 


Do you have 12 months to invest in a practical train- 
ing program that can bring immediate and life-long 
opportunities? Then investigate the Technician courses 
available at this College of Electrical Engineering. For 
example, in those 12 months you can earn your Elec- 
tronic Technician’s certificate. You enter a field of 
tremendous growing importance to the nation’s strength 
and welfare. This world-famous course specializes in 
Industrial Electronic 
iit ys 
RADIO: EVISION TECHNICIAN 

TV requises men trained through an intensive, thorough 
Specais ie ‘a Teadeetcally posngle Teg the’ Elec 
‘Technician to complete this course in 6 months 


Write today for helpful "Com 
Occupational Guidance’ Manual”. 


BECOME AN ELECTRICAL ENGINE 
degice (Major in Electronics or Electrical 
fan be earned in 24 additional months by 
fan Certificates in Electronics, Radiv-Tele 
Electrot ‘an continue 
Shy future tin 


OTHER COURSES ee ey 
IN 6 MONTHS earn occupational certificates in =, | MILWAUKEE SCHOOL OF ENGINEERING 
© Practical Electricity © Practical Welding © SS) Digit Ps-1080, 1020 N. Broodwey, Milwaukee, Wie, 


Refrigeration or Heati 


24 MONTHS become a Refrigeration, Heating 
and Air Conditioning Technician 


MILWAUKEE 
§CHOOL # ENGINEERING ‘ 


Technical Institute © College of Electrical Engincering 
TERMS _OPEN_JANL OCTOBER 


Guidance Manual" on the following course. 


1 Rush {ree “Combination Catalog and Occupational I 


We furnish complete equipment and sup: Be independent, be your own boss oF pave: 
plies. Learnat home or in our modern, {rieedly the way to a Nigh pay Job with experience 
APPROVED school in MISSOURI. Get tnto this gained tn your own shop. 

We demand, high profit, bigh wage leld. You TASOPE TRAINING and TASOPE EQUIP- 


tart your {ull time of part MENT has enjoyed world wide recognition 
PHOTO-ENGRAVING tusioess right in since 1931, Write for descriptive titerature 
nar own home. today. No obligation. 


THE AURORA SCHOOL OF PHOTO.ENGRAVING, DEFT. PS*10 TASOPE SLDG.._ AURORA, MO. 


LEARN MEAT CUTTIN ae 


The steady dependable trade of Meat Cutting taught after you graduate. G. I. approved. Send coupon for 
casily in jshort weeks. You LEARN BY DOING FREE 52 page school catalog—TODAY. 

under actual meat market conditions in big modern = ¢————— ————. 

school at Toledo. i National Schoot of Meat, 
For beginners or men with experience. Get a profix. | Dept. $4-%. Toledo &. Ohio 
able store of your own. Remember, PEOPLE MUST 

EAT! Big pay jobs. Free employment help. Thousands 
‘of successful graduates. 

Buying, cutting, percemage, pricing, advertising, sell- 
ing, etc. A complete retail meat education. National 
School established over 25 years. Get National train- 
ing NOW. Pay your tuition in easy weekly payments 
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PEARL 


FINISHING orrers vou 


EIGMONEY 


RIGHT AT HOME 
AMAZING NEW PEARL FINISH con be instonily 


opplied te ony orticle— 
‘glass—metal, ete 
BABY SHOES preserved for life in beoutiful Boby 


Pink, Blue, and Ivory theill mothers ond bring 
immediate sale. 


ther—wood— 


je like it! Costume jewelry, 
yosured mementon, etc, le, 
id beauty of once, 
Us fll t—Famtestic 
1 Scoop 
‘ofleved, Never before such Big Profits, mode 
so quickly 
DON'T PASS THIS UP. 
fo get the FREE FAC 
WAY 10 QUICK, BIG MONEY 
Coupon TODAY! 


PEARL-KOTE CO., Dept, 5-5010 
2111 W. Manchester Ave., Los Angeles 47, Colif 
hoy! RUSH me FREE FACTS ot once. 

Name, 

Address 


City __ 


SEND $1 FOR 
BOOK OF PLANS 


i 
Qver 100 floor plans and perspecti 

Weatern styles 

2 'to.10 room home sizes pia 

functional comfort. Complete working blueprints avall- 
fable for all homes. All F. #. A. approved. 


ime oF block masonry construction only 
1.00 each. No C- 0. D.'s please. 


HOME BUILDING PLAN SERVICE 
2484 P NE Sandy oI Portland 12, Oregon 


AERONAUTICAL 
ENGINEERING 


Design Aircraft & Components — Study with Jets & Rockets — 
Great Future—Advanced Aeronautical Subj Wide 
Enrollment Fully Accedited—Established 1929— Approved 
for Vets—CALAERO grads in heavy demand 

WRITE TODAY for Special Information. 
or 
roowes ———— 
aa 
CAL-AERO TECHNICAL 


GRAN TERMINAL » GLEN 


STITUTE 


1, CAUFOR 


50 Porutae science 


CORTINAPHONE Makes It EASY To: 


SpAFRENCHSPANISH 


GERMAN — ITALIAN — BRAZILIAN 
RUSSIAN — JAPANESE 


BIG oPPpoRTUNITI 


describes, amazing 


FREE BOOK Shortacut'hothod, tree ap 
proval ofler. WRITE TODAY, State lanruate 


CORTINA ACADEMY "0"; 


ere eheess et 7 4 BOE etn 

lenge, duc to over=tich imisty 
#3 learn ‘how to en 

-SATING over-rieh mixturen. VA 


Treasure and Mineral 
LOCATORS 
GEIGER-COUNTERS 


PURCHASE ON MONTHLY PAYMENTS. 
NEE LITERATURE 


Ie37 MAKE YOUR OWN 
S RUBBER MOLDS 
WRITE TODAY FOR 
NEW FREE CATALOG 

Learn to cast thousands 

of perfect figurines 

Blaques, book ‘ends. seh 

Erays, etc. Start TODAY’ 


PLASTIC ARTS STUDIO. 


Ball-Bearing SPEED WHEELS 


JUVENILE WHEELS 5 


JIM BROWN TOY COMPANY 


1093 HOME AVE. ‘AKRON 10, OM10 


WATTTEN GUARANTEE SENT WHT 
‘Every ‘Tine You SUY 


Tees Te DOH coin om we 


muck Tine 


nth 


elson-Mall Ce. Dept. Ki 
210 8. Clinton St..” Enicage 6, 


rNEW! MINIATURE 
DUST MASK 


Wear when sanding, grinding. paint spraying 
greeping. dusting “furnace, ‘a 


ned atid bea 


a ANY AUTO + EARN MORE MONEY 


ofel’s AUTO REPAIR Manuat 


ignition, fuel system and” carburetor 
jobs. Get Drake's Automobile Repair 
Manual today, Thousands of copies of 
Older editions in use everywhere. New. 
fet edition has added pages, added 
istrations "and" Information ‘never 
before in print. 


eebence tone C0. Dept. 57, 117 Green Bay Rood, Wamett, 1. 


4yols.%6 


Inside Trade Information 01 
How to use the steel square—How to fle and 
fara 


to build houses’ batts 

use, barns, garages, Duingalows, cs. 
How to read and draw pias Draws 
speitcationr=-ow to eicavate—iow ta woe 
fob 


‘ei 

ly ‘Door 

‘Step up your own skill with the facts and 

Mechanics" Gale contain Practica folde rade Taformation ty 

handy form, ‘Pally lustrated. and” 

Soe Sa fOn Meveseet PTS PRE PAEARGN 
‘Send No Money. Nothing to bay Portman. 


fow to paint, 
jufes of your trade, Adele 


AUDEL, Publishers, 49 


23 St, MR YORK 


CARPENTERS & Builders Guides (4 Book Sel), $6 
MASONS & Builders Guides (4 Book Set) 6 
PLUMBERS & Stealers Guides (4 Book Sa). 6 
OIL BURNER GUIDE, 344 Pages 1 
HOUSE HEATING GUIDE, 1009 Pages 4 


L450 Pes. 


PAINTERS & DECORATORS Mi 
BLUE PRINT READING, 416 Ps 
REFRIGERATION & Air Conditioning, 1280 Fes. 
SHEET METAL WORRERS Handy Bok, 38 Py 


SHEET METAL PATTERN LAYOUTS, 1100 Pgs. 


NOW EH eo reat 
GARDENERS & GROWERS Guides (Book bes 
tent One HAGE EAU 
ieee 
Any Guide WELDERS GUIDE, 400 Pages “ + 
IePerg HREM ohn allt GF 
me MECHANICAL DRAWING & Ce 480 Pas. 
Start MILLWRIGHTS. & MeeBsoies Gude, 1260°Pex. 
Scyeke en Rate 
ments If PUMPS, Hydraulics & Air Compressors, 1658 
Some Hata varanasi 


Hauia uch deta ti 2 
ENR hme G t 
ferret fat 
FET aula i 
ER cana a 
ead a a 
Hsia gS 
ELECTRICAL POWER CALCULATIONS, 425 
isa age a os 
Hee Su 
ERM eR ai 
EAGAN RnR 
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16 
LECTR oR 
re ppilant cEREP 


Your SPARE 
TIME AT HOME 


se BUSINESS 
WITH A POTENTIAL MARKET 
OF 50,000,000 CUSTOMERS 


Bes 
4432 North ‘Wed 


WESTINGHOUSE AIRBRAKE CO. 


PORTABLE AUTOMATIC AIR 
| COMPRESSOR UNIT<S 


INCLUDES: 
liner, piston ee huge 
TVs" twoke. © TAI 

Me 1900 te in 


oi dre chuck, © CHECK VALVE: seals at 
‘Shipping we. 85 Ibs 

THOUT COMPRESSOR $29.50 

Send Check or Money Order 


QUIPMENT CO. 


| 929 Filth Avenue Dep't. SY __ Pittsburgh 22, Pe. 
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TOOLS 
ZED 


+ Lubricates 


. * Prevents Rust 


YOU TOO CAN BUILD 
4715 RADIOS 


PROGRESSIVE. ELECTRONICS co. 
497 Union Ave, Brooklyn 11,_N. Y. 


22 RIFLE BARGAIN 


STYLED LIKE THE FAMOUS U. S. ARMY CARBINE 
"ew 9.1995 


PLAY. GUITAR 


ED SALE 
Dept. PS-10, Point Pleasant, N._J. 


sXTBA MONEY 


with 
a Larson Leathercraft 


* Easy-To-Assemble Kits 


No Experience Needed 


MONEY BACK J, 


8 pignted 
eS bare 


‘ORDER WITH CONADENCE 
5 YEAR WRITTEN 


WEAR AT OUR RISK GUARANTEE 


17 JEWEL SELF WINDING “T7 JEWEL rronCHRONOGRAPH 


2 PUSH BUTTON PLATED YELLOW 


GOLD "CHRONOGRAPH 


C& H ELECTRIC Co, BUSINESS 


* High School ) 


at Home 


Many Finish in 2 Years 
No classes. No time wasted going. to and from school. 
gress as fast as your t 


ndard H, S. texts su 


rin this 52-year-ol 
iptive booklet 


AMERICAN SCHOOL, Dept. H-746 
t 58th St, Chicoge 37, INL. 


Drexel 


Without obligation, please send FREE descriptive 


booklet, 


le Stocks 
wn 


if 


17 JEWEL Warten 
Wile Stocks tet 


Order now “whi 
uke preferred, Order men's, of 
eS Brig 916.90 plus $1.70 tax 


Make $15 to $50 aDay 


will tell you 
$245.01 Wikeen 
ie buiny at 


UE the Plu 
top wages. No skilled Plumber is ever 
n J0b, 


uit. Tnvestigate 
bol. Not a “War 
vine. school 


BE A PLUMBER sz weens 


Learn With Tools—Not Books 


bu aid 
profits with little 
Other than train 


fine and abilities. permit. A 
plied, ‘Thousands enrall each work’ with tools tht 
‘school. Send for FREE de- a i 


It you like to 
is your op: 


hed 1923 


te. 1. ABoroves. 
UNIVERSAL PLUMBING SCHOOL 
800 Holmes Kansas City, Mo. 
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learn @ Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


WELDING—ARC and GAS 
© MACHINIST 
=I PIANO TUNING 


Also the following Home Study Courses 
(PLASTIC —) REFRIGERATION. © preset 
fe CALL IN PERSON OR MAIL THIS_AD Tom ® 


GREER SHOP TRAINING 


(Desk§E) 460 South state st, Chicage 5, I. 


fetoran () or Civilian Ct 
Name 
Address 


SCREEN PROCESS RIGHT AT HOME 


New! Foscinating! Fest Growing Field! Easy to Lear 
RICH AY"HOME! Bia carings for you fll ot sree 
Aime. Prepare Yourself for an iteret paying 
tion, Thousands needed, You can eure’ while you 


(es TEAR GAS) 
A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


41 gun whiel, disehars 


The HOME 
CHEMIST 


A new book which shows how 
to set up and operate an inex- 
pens) me lab 
odds and ends of material available i 
M practical, useful 

th 

and new 
Many diagrams and illustrations, 


QO 


uN 
N 


discoveries 
Full cloth bound $1.49, 


POPULAR SCIENCE MONTHLY, Dept. 1050 


353 Fourth Ave. New York, N.Y. 


|Leskemiteine & Keymaking 


fA 


How to. Make Money with 
Simple Cartoons’ 


RIOR RUBBER COMPANY, Dept. S- 
50 East 22nd St. Chicago 16, 


STEVAN DOHANOS 


FAMOUS COVER ILLUSTRATOR SAYS: 


you can be a successful artist!” 


AW It’s just a question of training by pro- 
fessionals. Now America's 12 most fa- 
mous artists have perfected a method of 
showing you our secrets and short-cuts at 
home, in your spare time. If 


a 


Send for FREE 5 
illustrated booklet—today! 


FAMOUS ARTISTS COURSE 
Dept. J-11, Westport, Conn. 
Please send book 
‘about Fomous Artists Course. 


America’s 12 Most Famous Artists Show You 


Norman Rockwell * Al Parker * Jon Whitcomb ° ae 
Ben Stahl * Stevan Dohanos + Robert Fawcett 2 Sweet 


Harold von Schmidt Helck * Austin Briggs 
John Atherton * Fred Ludekens +> Albert Dorne 


we 1 eet Course 
Color Goring, her bron 
tod 


G.I. APPROVED aoe a ortie) 


2 ity, Zone, State 


AUTOMOTIVE Phone 
ENGINEERING HOW, 
3 5 WEST JFFRSIN.105 ANGELES 16, LUE 


TRAVEL FOR “UNCLE SAM"! 


AS HIG: HIGH AS $3,450 FIRST YEAR 
RAILWAY POSTAL CLERKS 
Veterans Get Special Preference 


Many wie 
Gentoo 


(Not Government Controtted) 
J sirs: Rush to me, without charge, copy. of 4 


=a 
| {em fo Gee 20: S Government Job.” Tet ofp Ppesiions: 
and full particulars telling how to qualify for th 
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BiH s\NeweEusyWay; 


* MAKE BIG PROFITS 


with New Wonder Plastic 
With prices jumping: 
ting scarce. 


lies, 
Jewelry. hi-style 
. fancy cousters. trays, baby shoe 
sets, book ends, desk accessoriey—other 
things that’ SELL ON SIGHT. 


Quits Job—Now Has Own Business 
itor ‘aed 
non 


when Thad Job, Iso succeeding 
far better thin they expected, 
Do Big Christmas Business 

New BOOK Shows HOW 


Proved Success Methods bring business 
fast, Use only h 
hook shows how te 


LIFETIME CHRONOGRAPH, STOP-WATCH 
CALENDAR WATCH 


It's also o 
TELEMETER & 
TACHOMETER 


CALENDAR 
WINDER 


Plus Lifetime 
Service Certificate 
5-Day Free Trial. 


[caviono 


rs Euston 
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100.00 INVENTORY for 
QUICK LIQUIDATION 


‘OF VALUES 


AMAZING SAVINGS 
Free Color Catalog 
f 


«+. with Signal Concrete Hardener! 
+ Dustproots concrete floors Lessons freasing effects 
+ Roney back” guorantoc 
write now for FREE booklet 


SIGNAL CHEMICAL MFG. Co. 


B21 MANUFACTURING CO, 
ry 


Look 


at, O-ply Tire. = 7 
Siathined? Wheel 


Mecunert $8.95 


Tube. 


How To Hold 


FALSE TEETH 


More Firmly in Place 


Do your false teeth annoy and embarrass by 
slipping, dropping or wobbling when you eat, 
laugh or talk? Just sprinkle a little FASTEETH 
on your plates, This alkaline (non-acid) powder 
holds false teeth more firmly and more comfort- 
ably. No gummy, gooey, pasty taste or feeling. 
Does not sour. Checks’ “plate odor” (denture 
breath). Get FASTEETH today at any drug store, 


GET THIS 1950 CAR ENGINE PROTECTION 


€ 
MARVEL 
vNVERSE OILER 


FOR CONSTANT UPPER CYLINDER LUBRICATION 


Here's the famous auxiliary lubricating oil system—in a sensational 
new, low cost, 1 Quart size—that meters MARVEL Mystery Oil: to 
critical upper cylinder engine parts precisely in accordance with the 
demands of your engine under load. This new, compact OILER, with 
visible oil supply, functions on the same exclusive MARVEL prin- 
ciple—inversely co manifold vacuum-retarding feed when throttle 
is closed or at engine idle. You'll keep ring, piston and valve weat 
down and performance way UP with the MARVEL INVERSE 
OILER on your car, 


MARVEL MYSTERY OIL 
Learn about MARVEL Mystery Oil 
too—the nationally recognized 
leader among oil improving addi- 
tives. Added to your regular motor 

it shields vital parts from ex- 
cessive frictional wear with its great 
film strength—producesa slow idle, 
faster engine pick-up and an even, 
power pull. 


EMEROL MANUFACTURING CO.,1INC.< 
242 WEST 69 ST. __NEW YORK 23, N. Y. 


FOR YOU taste war 10 


Cem LEARN A LANGUAGE 


Sensational “walk-in, walk- |W/4Z2eZ0 peonlrsoranly 
out” 10-second demonstra- B po 
tion makes sible 30 to 50 7 © Doubled Travel Enjoyment! 

callsaday. Sell l out of 3 for Pay ‘© Wider Social and Cultural Horizons! 
adaily profit of $100 or more. sonntsh, “Rutsinn’ “German? Wien’ LINGUA: 
Spectacular Invention 


me of 20 lanunyes 


irmai for fact 
ask for Exclusive Terri 
est thi ve 


TB. Patterson, 
1 S35. tumara Serr cmon 
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LEARN ‘Commercial 
DEEP SEA DIVING 

Train for a high paying and 
fascinating profession, 20 
week course at world f 
mous school, Expert instruc- 
tors. Latest equipment, Spe- 
cialized training in unde 
water construction, 
and general commerc: 
ing. 
Write for FREE Booklet. 


SPARLING DIVING SCHOOL—Dept. PS.10 
1148 Wilmington Bivd., Wilmington, Calif, 


The SPORT DIVER 


NEWEST THING UNDER THE SEA FOR 
UNDERWATER SPORTS AND WORK 
Enables. swimmer. to, sub; 


} merge for approxima: 
hour’ in" shallow di 
“egulator 


vide correct amount 


both hands. Simple to 0 
erate, Guaranteed, 


wr $GQ-50 pr 


In Calif, Add 3% Sales Tax 


DIVERS’ SUPPLY, Dept. P.S. 100 
INGTON BLVD. MaTON. CAs 


HANDBOOK OF AIRPLANE 
MAINTENANCE & OPERATION 


Hasy self-study course and up-to-date reference manual in one 
ptieed book) “Eovera"banle principles and tuned 


rounded tf hot fully satiaed 
NATIONAL AERONAUTICS COUNCIL, inc., Dept.8010 


ENGINEERING 3st! 


DEGREE IN 
27 MONTHS 

Big Demand for Graduates 
AERONAUTICAL, CHEMICAL, Cl 


IL, ELECTRICAL, MECHAN- 


major part of thelr college expensi 

‘Low tuition. Competent instruction. Thoroug! 
practical. program. Modern laboratory’ fac 
Rew ‘physics Iab. and modernized wind tunnel: Individual 
Tred {nstruction smphasixed 

‘Approved for Veterans. Engineering preparatory courses, 
students trom 48 states und 2] foredgn countries, Enter, 
December. ‘March, June, September. Send coupon for free 
Cntalon anid full Information Enroll now. 


ree industrial 


—————: SEND couroN Topay.—————. 


INDIANA TECHNICAL COLLEGE { 
Pe etinr ean | 
Tee te = ns eee 
 nsatar a TEA, | 

| 

| 
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BUY DIRECT 
FROM 


FACTORY 


and price 


INDEPENDENT IRON WORKS 
2416 East 23rd Street 


8° 


GOGGLES vise ae 


wie Adjestable Elastic Band 


BUBBLE = fim, re 


DEALERS, DISTHIBUTORS. 
SALESMEN. WANTED 


Learn CARPENTRY 
BRICK LAYING 


‘miowest scoot oF 


FEET HURT? 


TRY STEmoms: NEW DELIXE ARCH. 
EASERS, For Weak 


Tired, Feet Foot & i ec Paine Pains. 


roused 
Ssi"and flexible: Extrn.sosbion ch 


eoperts for any kind ot Shoes 
‘Sieent comfort ‘ari 


C.H. STEMMONS MFG. CO. 
qu Troort Ave. P Kansas City 4, Alo, 


THIS hei USE COUPON FOR FREE SAMPLE 
I. YPOW TODAY, 


GET FASCINATING NEW 


FREE PROFIT PLAN 


/, COAST INDUSTRIES Dept.210 
x Los Ang a 


ANY NG 
eae ed 
1 ET 


ENORMOUS DEMAND FOR NEW 


E RISE ON SCARCE TEMS, 
\er for this CATALOG Top am 
COSTLY 
Upper Cylinder 
WEAR 
with the 


UNIVERSAL 
TOP OILER 


$8.95 


Postpaid 


nd 10¢ for Your Catalog Today 
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Model Railroading i: is more fun 


than you imagine, and less 
expensive than you think! 


'© 250,000 people can't be wrong. They 
are having real fun with the world's 
fastest growing hobby. Get this picture- 
packed Book that tells how simple it te 
to start... - and Bow surprisingly ttle 
money is) needed, 


Pully iMustrated, this book tells how 
constructive this hobby is, Enjoyed by 
‘anyone from 7 to 10. Send ite today 
for your copy of “Model Railroading for You,"" 

Well-known authority. 


MODEL RAILROADER MAGAZINE 
Dept. 1646B—Milwavkee 3, Wis. 


written by 


SAVE TIME, WORK, MONEY! 


St *DU-ALL’ AW 


and “PEPPY PAL” TRACTORS 


‘These rugged walking oF riding tractors are 
ideal for farm, truck garden, orehard, poult 
farm. Operate on a few cents an hour, 
‘child can handle them. 


CULTIVATE BMP 
tow 'racro 


joy diet oF trough 
iGtNG TRACTORS -« movcla from & to 1234 
HEPA tsin. wectDane, 98 to 6 in. wide, 24m. plant 
 Niand r’slectsie. starter. Walkow 
Fick hipctated {sides ving complete detala 
od price stomwrite touayl 
5710 FRONT ST. GALESBURG, KANS. 
BECT'D cée PsNoRtH 4Tit St., COLUMBUS, 0. 


y\\ at the school Operated and Sponsored 

V3.) by the Jewelers Associations of Chi 
Thorough training and INDIVi 

INSTRUCTION in all Jewelry Skills. 

Send for FREE Booklet. 

JEWELRY TRAINING SERVICE 

tid, 230 5. Wabash Ave., Chleage 4, 


PLASTIC CEMENT 


$1.25. The Americon Floresit Co., 4001 Re 
joad, Cincinnati 27, Ohio. 


ED WHEEL ‘STAMPING. EE 


Rupture +... Ended 


Adv: pl method has healed thousands. No 

10 elastic, no plasters. No pressure 

pine. Flexo-pad. Entirely different. 

| Endorsed by doctors, mechanics, clerks, Very. 

light, INEXPENSIVE. GUARANTEED. Write for 

‘SMITH MANUF. 
EST'D 1893 


EASY TO 
Save Time & Steps 
ARMY FIELD 


60 rorutar science 


INSTALL LOW-COST TELEPHONE SYSTEMS 


TELEPHONES & WIRE 


LORIS SALES 4% 


Send check or money order 


Amazing New Astronomers 
K & 


a BN 


\\ save ON EVERYTHING 
\. IN RADIO AND TV 


S Get Radio's Leading Buying Guide! 
Save money on every purchase you make from 
the world’s largest radio supply house! Send for 
ALLIED'S new 212-page 1951 Catalog packed 
with everything in Radio and Television. Widest 
selections of home radios, TV equipment, phon, 
radios, Amateur equipment, P.A. system 


—$$$—$——_—__—_— Fidelit; ystems, recorders, test equi 
$ FREE COURSE! BIG PROFITS! $ ment, — Plus thousands of parts, 
tubes, tools, cos and diagrams. Get more for 


Flocks & Sandblasts 


your ‘money —send today for your Pree 1951 
ALLIED Catalog, the preferred Buying Guide 
to everything in Radio. TV and Electronics. 


hing fort 
Never 
gt KITS» TELEVISION Sreieame’s 


R' 
BuILDE! com SOUND 


COMMUNITY WITH THIS 
LONG NEEDED INVENTION 


Earn up to $10,000 or mo 


Nothing to invest! Be your own bess! 
A worldwide product needed 

by ‘every home, business an ALED RADIO CORPS DOs 
Pine Tortoed “to sell quickly! Automatic Red 833 W. Jackson Bivd., Chica, 


Comet’ goes into action as soon as fire starts 
smothers fire without human aid. I's a sales 
ae FREE SALES KIT 


DD Rush FREE 212-Page ALLIED Catalog 


RED COMET, 
734 R. C. Bldg., Littleton, Colo, 


coctoser 1950 6] 


You’ll Find Nearly 1,000 Things 
To Make and Do in This Great New 


Home Workshop Book! < 


576 Big Pages! 
1,877 Illustrations! 


Here's the biggest value we've ever 
offered in a home workshop book! 
MORE ideas for keeping your home 
shipshape! MORE money-saving sug- 
gestions! MORE pictures! MORE 
color! HUNDREDS of practical 
things to make and do. It’s packed 
with working drawings, diagrams 


ae 


=F... -AND- 
SAW LAMP. 


HOME ADE —_—and illustrations that show you how 
POWER to Build Your Own Furniture 
TooLs how to Improve and Maintain Your 


Home . . . how to Build Models 
._+ » how to Repair Your Radio and 
Car... how tw Care for Tools. 


SAVE Money on Home Repairs! 

How to fix everything from cellar 
to attic explained and illustrated 
so SIMPLY you can’t go wrong. 
Every project and idea bas been pre- 
tested for you, to make sure it is fool- 
proof and easy to follow! 


NEW Chart Ends Guess-Work! 


his great book includes an exclu- 
sive NEW feature that tells exactly 
what tools and materials you need for 
EVERY project—how long it should 
take—and a wealth of other infor- 
mation not included in any other 
workshop book regardless of price! 


Full Week's FREE TRIAL 


You don’s risk a single penny! Just 
fill out and mail coupon below. When 
your Encyclopedia comes, pay the 
postman the low bargain price of 
‘only $2.98, plus a few cents’ postage. 
At the end of 7 days’ free trial, if you 
aren't satisied—send it back, and 
we'll refund your money in full. You 
RISK NOTHING so mail the coupon 
NOW! 


H 
rHorocearmic -#-POPULAR SCIENCE, Dept. 1050, 353 Fourth Ave, New York 10, N. ¥. 
— Send EVERYBODY'S HOME WORKSHOP ENCYCLOPEDIA in edition 
1 checked. When book arrives, I will pay postman price plus a few cents’ 
DE LUXE Edition | postal charges. If not fully satisfied, | may return the book within 7 day 
Bound in beuutiful, ich # tor full refund. 
Feces artioel Brae : CO] De Luxe Edition, $3.48 CO Regular Edition, $2.98 
Kivar covers... stumped 
in gold color with Name 
stained page dE Address. 
head and. for ' 
Only Moe ad ! Gy Zone. State. 


we Lo Check here if you enclose remittance and we will 
pay postage. Same return and refund pr 
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ADVERTISEMENT 


Do We Have to Die? 


HIRTY-NINE years ago in forbidden 

Tibet, behind the highest mountains in the 
world, a young Englishman named Edwin J. 
Dingle found the answer to this question. A 
great mystic opened his eyes. A great change 
came over him. He realized the strange power 
that knowledge gives. 

That Power, he says, can transform the life 
of anyone. Questions, whatever they are, can 
be answered. The problems of health, death, 
poverty and wrong, can be solved. 

In his own case, he was brought back to 
splendid health. He acquired wealth too, as 
well as world-wide professional recognition. 
Thirty-nine years ago, he was sick as a man 
could be and live, Once his coffin was bought. 
Years of almost continuous tropical fevers, 
broken bones, near blindness, privation and 
danger had made a human wreck of him, 
physically and mentally, 

He was about to be sent back to England to 
die, when a strange message came—"They are 
waiting for you in Tibet.” He wants to tell the 
whole world what he learned there, under the 


guidance of the greatest mystic he ever en- 
countered during his 21 years in the Far East. 
He wants everyone to experience the greater 
health and the Power which there came to him. 

Within ten years, he was able to retire to 
this country with a fortune. He had been hon- 
ored by fellowships in the world’s leading geo- 
graphical societies, for his work as a geog- 
rapher. And today, 39 years later, he is still so 
athletic, capable of so much work, so young 
in appearance, it is hard to believe he has lived 
80 long. 

As a first step in their progress toward the 
Power that Knowledge gives, Mr. Dingle wants 
to send to readers of this paper a 9,000-word 
treatise. He says the time is here for it to be 
released to the Western World, and offers to 
send it, free of cost or obligation, to sincere 
readers of this notice. For your free copy, ad- 
dress The Institute of Mentalphysics, 213 South 
Hobart Blvd., Dept. A-12, Los Angeles 4, 
Calif. Readers are urged to write promptly as 
only a limited number of the free books have 
been printed. 


DON'T MISS IT! ONLY 10¢ 
BIG CATALOG 


WAR SURPLUS 


OPTICAL BARGAINS 


Build Your Own 
RIFLESCOPE, BINOCULARS, TELESCOPE, ETC. 


We Furnish Opties 


+ LENSES, PRISMS & RETICLES 


© EYEPIECES and OBJECTIVES 


CHECK OUR BARGAINS . . 


- MAIL 10¢ FOR CATALOG N 


LENSES! PRISMS! INSTRUMENTS! 


EDMUND SALVAGE CO., BARRINGTON, N. J. 


LEARN MEAT CUTTING 


‘The steady, dependable trade of Meat Cutting taught easily, 

ly by improved HOME METHOD. National School, 
lished over 25 years, has organized its famous “Learn 
Doing” Classroom, Cutting room and Retail Market 
training system into sound, practical HOME STUDY form. 

Now, by the miracle of this EXTENSION TRAINING 
you can prepare in Your Spare Time At Home, for a better 
job, bigger responsibilities or sucess and security in a store 
of your own. Remember, PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling— 
a complete meat education. For beginner or men with ex- 


EASILY - QUICKLY 
At Home-In Spare 


perience. Thousands of successful graduates, Send coupon 
for FREE Bulletin NOW! 
MAIL_THIS COUPON TODAY FOR FREE BULLETIN 


| National School of Meat Cutting Div. 0-95, Toledo 4, Ohio | 
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WANT TO 


BE PREPARED IF RATIONING RETURNS 
] 4 MILLION 
Y 

FLOW 


NOW IN USE 
IN YOUR CAR NEEDLE 
TEST FOR 
MORE MILEAGE ¥ FASTER PICK-UP 


‘THE AMAZING 


GANE 


few minutes 


MANY GANE NEEDLE USERS 
REPORT up to 25% mi 
f 


Tinder cars 
ENOUGH? 


uy 


FREE AUTO ECONOMY MANUAL. Absolutely 
Who try Gane Necdiew. this ima 

fires.’ Brakes: ete 

better performand 


tells how 10 


‘rom your car. "Also Introd 


‘Also introduces many 


‘Glean and Mothproot rugs and upholstery 
in'the home.” Patented. equ ent No 
needed. Duraclean dealer's grou prot 
its Up to $20 a day on EACH serviceman 
{ These Nationally ‘Advertiued services ere: | 
Fepeat to learn. 
3 Quickly established. Easy 
ree Booklet 
Duraclean_Co., 0-180 


“AMAZING COMFORT—NO SPECIAL FITTING 


RUPTURE - EASER 
He ht or $375 


Side 
Doubs 4.95 


form fitting washable 
Support. Back lacing adjustable. 
Snubs up in front, “Adjustable te 
strap. roin pad. No stee 
or. leather is. Unexcelled 

Comfort ‘Also, used as after opera. 
men, women and children. Mail oF 


arier 


3 


terms. Send to- 


ull details 


“A strong, 


tion support. 
We measure around the lowest part-of the abdomen, 
pecity right or left side or double. We Prepay Post 
ge Except on C.0.D.'s 
10 DAY TRIAL OFFER 
75105, 308 E T2th Sty Kener City 6, Mas 


‘We Prepay Postage Except on €.0.6."4 7 
Encloved ts: 0 Bloney Order C Check for 8. 1D Send ¢.0.0. 


RUSH THIS COUPON NOW 
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SEWING 
MACHINE 


NEW LOW PRICE! 
2 | ce 


f {£ LTREIFY yo, 


CONTINENTAL SALES C 


GEIGER COUNTERS (or Uranium 
Detection tree at THEAS. 
Une DeTectors for 


for at ANY PRICE.” 
INFORMATION FREE. 


Psalm ha 


,BARBELLS 


‘ave Money—Buy the finest 
barbell equipment direct trom our 
nary —No ot 


tne, “ew ee 
rig unt at 


fed Income. Write for 
MERY TA) 
Chandler, 


1030 


MAKE MONEY withe) Ii 
Bostonian SHIRTS 


if ‘ 


SENSATIONAL DEVICE TO 
Wrist own Eves 
FOR USE RIGHT IN THE HOME 
AGENTS 


FREE Sample Kit 
BIG PROFITS 


SAVE UP TO $15.00 ON GLASSES—Now millions freed trom 
‘Quiraccous spectacie prices. Perfect satisfaction guaranteed. No rskt 
Ear lene tne FREE same. Watch thelr ataemen 

make bis mney. Great mew Hel of full time 
FEW. Rae, ek Bow. "CLARK BPTIGAL' Co.” ‘oe 
1138 W. “Chicago Ave. Ohi 


Pron” MILITARY TRUCKS 


At Big Savings. New FREE Catalog | 
For Jeep, Dodge, Chevrolet, GMC, Studebaker 


Brand New—W. 1% Kits 
JEEP TOPS and SIDE CURTAINS 

table to Civ . $59.5 
TRAILER AXLES 


Heaty duty trailer. axle 


NEW STEEL, "WHEEL 
With Solid TIRE 


Complete With Shaft. 121% 
Sh edit, 


x 58% Inch 
fire "size, 23.188 


er ses. Priced at 
giraction of government cost. € 6.95 


Hundreds of Other Truck & Je 
All prices quoted nood 30 


ag MEATS 


ALTIMETER 


Above items sent postpaid—No COD's 


AIRCRAFT COMPONENTS INC. 
1130 Woodland Avenue © Benton Harbor, Michigan 


DON’T BE OLD! NEED POWER? 
MALE § E XX HORMONE 


MEN... ENJOY NATURE 
BE YOUTHFUL 


NOW AVAILABLE TO YOU! The hormon 
Influencing sex power and sex growth. Ge: 
Tvstosterone (testicular hormone). Shortage of it 


30-day supply $5.00. 3 mosthe supply $10.00. 
SEND IMMEDIATELY 


Mole O Female ($5 01 $10 
0 Double-strength Ci Cosh C.0.D. 


VIG PHARMACAL COMPANY 


Dept.H-484-A 315 N. 7th St. St. Lovis, 


| cash 


FREE 5-Day Trial 


How to Make Your Own 
CABINETS, BOOKCASES 
and WALLSHELVES 


NOW—You Can Build thi 
Things You Want at 

Savings — Without 
Expensive Tools 


are detalle inate 80, simblo, 
thac‘even a child can understand 
and “follgw Fius HUGE new 


Shelves and dozens of 
other pieces, 


of the way on any of the 77 Upe 


fo-date’™ projects "you decide. to 


Big Money-Market for 


77 How-to-Do-It Projects 
630 Photos, Drawings, 
Sketches 


Sa 


ttre ta the profits to be made 


ile ese, hat really 
Bays off in gold dust 
Enrich Your Own Home 


just like manic 


Follow Esper Advice 


1 SHOW YOU HOW TO 


@sTART YOUR 


OWN BUSINESS 
IN 2 WEEKS— 
AT HOME 
IN SPARE TIME ‘ 


METALIZE SAby. 


MAIL COUPON 
TODAY! 


NEW! Trash Disposal Unit 
Burns Refuse Safely 4 


© A new type outdoor dispose-all unit 


‘OUT OF PAWN, 


Sem 


SAVE UPTO50% scx Ran 


Be An 
Invisible 
Re-Weaver |: 


With Your Drill Press and 
This LOW COST TOOL 


Handy Flexible 
SHAFT 


With 1/s Inch 
_Adivstable Chuck 


motor, drill press, elec 
Wedel, cletwte fon (10 inch oe forge) 
into @ handy rotary too! 


OLD FAN 
Moron 
SEND NO MONEY! 
aaiy a3. ples potas 
oY 2° pesos 
uM : 

CLEANER RODUCTS CO, Dept. R-102 

sn toe bres Coane Sa ase 


Free for Asthma 


If you suffer with attacks of Asthma and choke and 
asp for breath, if restful sleep is dificult because of 


the struggle to breat n't fail to send at o 
the Frontier Asthma pet ny fore FREE trial ort the 
HMA. MEDICINE, mn for 


temporary symptomatic rellet of paroxysms of Bron- 
chia pat Ro matter ‘where = live or whether 
fut ne falty in Any medicine dmder the aun, send 
Yoday'for this free trial, It will cost you nothing. 
Brownie Astitaa Co, D Froxrine Bi2o. 
462 Niacana St. Burnin 1, N.Y. 


i aa 

U "SAMPLES tor AGENTS xcs st 
© DSR 

‘KRISTEE CO., 721 Bar St., Akron, Ohio: 


“WOVEN-Gards” 
Hand Protection 
at Amazing Low Cost 


Soa and “cating @ 


baying eed 


i hh ata | 
ein Ee iat i 


DELIVERED TO YOUR DOOR POSTAGE PREPAID! 


Genuine U. S. War Surplus 


NEW-FIELD SHOES 


Every service man appreciates the 
quality of these G. |. shoes. BETTER 
FIT, LONGER WEAR, MORE COMFORT. 
Genuine Army Surplus (not comme: 
cial imitations.) 


be HAVE THIS RANGE OF SIZES 
YoM, 81/28, BY2C, RVD, 9A, 9B, OC, 9D, 
1OA, 1 1/2 
Vie, ¥ VIE, TIAA, VNB, VNC, 119 
Yas Tag nap rae arias, Tih, ano, ase, 
‘128, 13A, 138, 13¢, 1 


—, Pisose Orde by Leng sed Wiss 


SAVE $6 ON THIS 


BOOTS 


$339 


Leather uppers—rubber bottom, 
# Flexible double chrome, 
toned, 


‘Ideal oll-weather 
work, sport ond 
‘outdoor shoe. 


Genuine U. S. Army Air Force 


LEATHER COATS 


100°/, Wool Sheepskin Lined 
Real Avictor's Shearling Lined 
Horsehide Leather Coats. Two slosh 
pockets, full zipper front. $739 


UNIVERSAL ENTERPRISES 


‘CALIFORNIA RESIDENTS ADD 3% SALES TAX 
coctoser 1950 67 


HE BUILDING 


AMAZING GENERAL 


BLOCK MACHINE 


‘CAPACITY 1000 BLOCKS PER DAY 


GENERAL ENGINES, co. 


DEPT. $13 307 HUNTER ST. GLOUCESTER, N. J. 


Write Stories | 


FREE LESSON Articles 


rows how YOU 


1917 
IE, Dept. U-100 
CALIFORNIA 


OIL FILTER REFILLS...10¢ 


awn 08 Here's News! Ordinary 
the tera toilet paper makes an 

‘4 ideal oil filter. Labora- 
* tory tests prove it cleans 
oil faster and better 
than popular makes of 
filter elements. All you 
heed is a simple set of 
Retlif Adapter Plates... 
and you can start using 
toilet paper rolls, (cost 
ing about 10f) in your 
present oil filter. For 
proof and descriptive 
Titerature, send name 


RETLIF CORPORATION, ‘ent s6 
1239 Mo, Calif. 


BLOOD PRESSURE GAUGE 


gnd STETHOSCOPE 


‘ot 
Diood presure cases, YoU xet 2 
‘Aim Bandage, sleeve, 


vnating and profiable hobby, Just out—g 
how to work with Plastics 


‘dyes, accessor 
Cralog 


omar 


w cost complete Dynam 
Mule METALCRAPT-WoResy, 
“2. aol on ft fo 


Gilt 
Accessories 


Worth $8.30 


Included 


(FREE 


GB Porutar science 


15 


DYNAMIC WELDER CO, 


METAL 


ARC TOOL 
CUTTING WELDING — MARKING 


also does 
ETCHING 
BURNING 
FLAME 
WELDING 
BRAZING 
FUSING 
HARD- 
SURFACING 
SWEATING & 


|. D-3-KAS 
_ PREHEATING 


E. 23¢d 5, Chicege 16, Ill 


@——sReol Leather 
NAVY H 
AVIATOR’S HELMET! 


NO HOOKS, TUBES OR HOLES ! 


EARN MORE in 
DRAFTING 


MORE 
OPPORTUNITIES 
for 
EMPLOYMENT 
and PROMOTION 


‘ath or M.O. COD's sius postage accepted. Order § 
jours today. Money back guarantee. ‘ 


cy as drat 
Tech for that 
ints tu Tear brat 
‘placed 
for promo: 

i 


GRAND-HAWTHORNE SURPLUS 
439 5.6, Grond Pé10 Portland, 


quickly for good jx 


FREE INFORMATION — SEND COUPON 
To prove to you how easy if Is to learn 
Drafting’ at home ‘by ‘the Chicago, ‘Tech 

You this FREE TRIAL 
LESSON "No charge for this teason, now of 
later. Fill out an 


oiuin 7 JEWELS! PY eda Se 


1. YEAR SERVICE GUARANTEE 


Refung if not, antlanied, Sect = tf : : 
Rlindoet, note O8 
ns 1 ; sesisseaecetaiaaeegtes) 


10 166 W, Woshington, Chicago 2, Ill 


OTTAWA 


Mule Team Tractor 


ightsnyailable Other larger Models 

pone frm. Over 40 n wai cg. Tne ova nd ted Write Today tor Free Catalog. Send no Money 

Sieger sa aie a Se deta ADVANCE SPECTACLE COMPANY 
(A MFG. CO., 2-00: Garden it, Ottawa, Kansas 537 South Dearborn Street, et, Dept.SP-10 Chicago, linois 


HIGHEST ROYALTIES and CASH 
FOR YOUR INVENTIONS 


(Potented ond Patent Pending only) 


Write for FREE booklet without obligation 


UNIVERSAL MARKETING CO. 


354 S. SPRING ST. (Suite C) LOS ANGELES 13, CALIF. 
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Brat 


D NEW. Quality 
round. optics, 


weight social ‘bodies. 


BINOCULARS 


16x50 COATED 


$69.50 


CENTER FOCUS 


. Super craftamar 
Senter focusing plus maesificent Teht 
ffanamiseion Object ee, 

Inches in diameter 


COATED —FEATHERWEIGH 
6 x 30 oe 95 
power POWER 


FOR tAWe Mower sors 
FIX-IT SHOPS 


GOLF COURSES * PARKS 
101 OTHER JOBS 


MODERN MFG. CO. ; 


PRINT ANY PHOTO 


on Paper,Cloth,Leather or Wood 
SIMPLE, EASY TO USE 


ly 2 minutes to 


etre Over ang ove again if 
‘wash off. Won't hurt neg. 


$1195 pont pala."Sent COD. for sa33 


TIFFANY‘S 
2128 MONTROSE LC, CHICAGO 18, ILL. 


.- | ¢°YOUR OWN NAME AND ADDRESS G2 
7 MAME STAMP fd 


ST SLING-SHOT MADE! .. 
/-—POWERFUL— ACCURATE 


ee 


‘obsthce cxiTan 
Dept. 47, Quincy 69, Mass, 


HOW TO BUILD YOUR OWN CABIN! 


Here's an amazing new book that shows you com 
plete detailed ‘a for building your own log cab 
angalow, or hunting lodge! 286, information-packe 
ind 260 dllagrame tell you all about mf 
ullding walls, laying floors, shingling. roots, 
‘even find ‘step-by-step directions for bull ng 
‘and garages: cutting doors, windows, 
= building fireplaces and chimne} 2 
f plumbing, and electricity without expen 
‘An astonishing money-saving bargain at 


YOURS FOR 7-DAY FREE TRIAL! 
Order r 


reek 
FREES If not delignted, ‘return for 
full refund, 


MAIL FREE-TRIAL COUPON! 


Seana eh 


TO rorutar science 


SENSATIONAL WORLD WAR II 
BRAND NEW SOUVENIR 


Yes, More Brilliant 
Than a Diamond! 


Amazing New Discovery 
Weise » today for the FREE illus- 
et that tells the full story 


Story of 2 glorious 
aborater 


Commands 


*FAIRBAIRN’” FIGHTING KNIFE 


erect TODAY! We hove placed the 


R.H. VAZQUEZ & CO., Dept. 10-PS 
Pesedene! I, Calitrnla 


972 East Colorade Street, 


STOPS TAPPET NOISE! 
In Chevrolet, Buick, Nash 


Now hydraulic valve lifters utilize engine 
oll pressure to eliminate toppet noise 
‘ond gi 
codjusted longer. 
lifer is the answer to noisy toppets. 
Eauily installed. 


SUL YOUR LOCAL GARAOEMAN OR DEALER 


‘bar pins, brood 
EASY PAYMENTS. 


The Cind ‘ella of Scien: 
| Kenya Gems are the eit - 
in 


En, Write Today or Send — 
for FREE Illustrated B: let 

@ INDUSTRIES, INC. WidiirkEANEAE | KENYA GEM CORPORATION, Dept. 30-W 

Philadelphia 44, Pa. 


gq, DRAINS CELLARS, WASH TRAYS z,Mail. This FREE Coupon Todey —— 
CIRCULATES OIL | 


| ere em 
rep are OG we || Somer Ba 
att er Be BES | | am 


motor, Will not clog. 


LABAWCO PUMPS, BELLE MEAD 3, N. J 


ELECTRIC SHEAR SHARPENER 
p—— Dver 65,000 Sold—tt Must Be Good 


‘ideal for Auto 
or Airplane. 
Us 


S73'60 Now seces 


posta 
i fs oy 


omens? ASSOCIATED SURPLUS EXENZSTD) 5720 WILSHIRE BLVD., LOS ANGELES 36, CALIF. 
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Sefer, thee, guran bargain 


This is the famous Warner Suc. 
cess Plan—the Plan for Personal 
Success in your own fascinating 
business that many men, married 
couples credit with freeing them 
from the limits of a pay check and 
from the drudgery of atime clock. 

It gives the exact step by step ine 


stractions fo ing a business in 
pare time—without risking the job oF 


Tt shown with pictures, 
and drawings exactly how 
‘Shoes and other keep= 


in—how to expand—how to get 
others working for you—how to b 
SURE of at least twice your present 
pay before you give up your job for a 
life of personal independence. 


15 Million Prospects 


‘There are 15 MILLION pair of 
Baby Shoes in the country right 
now ready to be Metalized. Last 
year alone, more than THREE 
MILLION more babies were born, 


DON’T SEND A PENNY 
JUST MAIL THIS COUPON TODAY! 


T2 POPULAR SCIENCE 


@how you can start in spare time with 
your home as headquarters. 


@how to build—step by step—to big profits 
and personal independence. 


There's not one of these mothers 
who doesn't want her baby’s 
first shoes preserved forever. 
‘The Business is tremendous . . - 
and never ending. 

‘The Warner Success Plan shows 
you how to turn this exciting opporta- 
nity into eash. Shows exactly how to 
prepare the shoes, how to put on them 
‘a coating of genuine 


the business coming in, how to.start in 
spare time, how to pyramid profits, 
Shows you how the whole family ean 
have fun while building for an inde- 
pendent future. My own Shop here in 
Chieago does Big Business by the 
very secrets I will now unfold to you. 


Read The True Facts 


Don’t say “*Yea" now. You most have ALL 
JTHESFACTS. Then decide. rw, wand yoo 
fo read the entire Plan —at my rok After 


dell Mer. WARNER ELECTRIC co. 2 riinitithewenuine METAL. 
[Raymond E. Brandell, Mer., WARNER ELECTRIC CO. fnothrourhrea Electron 
] 1542 Jarvis Ave., Dept. 2-5 Chicago 26, tI. J [Si Soarmuterisincont suite 
H lon as it doesn’t cost me a cent, Tam willing your proits are lz Times 
read the facts, investigate, then give you my deck 
fon,” Send the facts by next mal Everything you 
| Send now is FREET 1 
1 1 hemi extea PROFITS on 
1 Naue, |__ the benotifl mounts. 
1 |  ceenne 
| ADDREss | WARNER-ELECTRIC CO. 
H ] 2512Jarvis Avenue 
ory. STATE} DEPT. 2-5 
———<——————————————e! Chicage 26, 


MAKE 12 TIMES 


YOUR MATERIAL COSTS 


Remember, the Warner Procens 
{snot acheapimitation” PAINT" 


$500 
An Hour PROFIT 


‘Yes, even in spare time it is possib! 
for a man to finish enough work 


3e MAY START A FORTUNE 
‘Today I want you todo only one thing. Send 
the coupon. Let me give you all the facts. 
Remember, what I send you does not cost 
you a cent beyond the postage you put on 
your letter to me. With an opportunity 
like this, m man who has a serious interest 
{in his future MUST investigate. MATL the 
COUPON TODAY and see for y 

Why so many families have 

WAKNER SUCCESS PLAN a “godsend”, 


WE SUPPLY ALL 
MATERIALS 


fied op fa stock 


ois 


ee aie Hotrod 
er gdh Amante 
a iyord 
aa Pa 


“A 
beerins ivan 
Disp 


tomobl 
many ilustrations never 
Beautiful clown binding with 


ier reece es 


Bbith?Alvarado. ton Anes Ca 
"SILENCE Overhead-valves. Attachments 


‘DI GREZIO Ligui 


(Fenenigah Bi Gresio 29 Ei: 
SAW 'Atehut: Stelrove. Bansachuseti 


areas ronts on repair work, Do 


3 
eee Se, Fg, Ha 
ee 


gare ‘write ‘Vacumatie 
fauwatona, Wis 


ie 


ee 
ii ae a TS 


‘Align-A-Matle. Box 940. Wert Orange. N. 


sly tn 
ee abs bestonld, Brocker 
atncburtng Com 


PISTONS and Rings, All Cars any Make 
eur Merryian ‘Company. Lawndale, 


AUTO TRAILERS 


Eas Geet “wheats 
‘anaes Ocerpeedereeme Aaa | home ae : 
website ate Egmaaiog ime, “ais State Siok 
=< 7 ic teriogr | igs INDIANAPOLIS Rowe OBS ¥p 
rac regi, enews ae | SM Dean Coes 
Rchiataric, Hivarach. eat | be 
Ses 
= mie 
fatwert stock Faeinesi.e0  Poupaie 
ee Bethe bah 
Park ¢ 
Bou Robe Motte Baad Sh Arrnds 
“SPEED And — 
gunn al SEED 
ge vow Bhan hu 
Fibia itlrwtah ation pi 
fee Melee 
HE cheer rl 
a 
‘tee ws bultd sour | Wasted) A 
- Wneltnatts Wai | OF "Flan 
Skin Water toietor. HisCombetaion | > apro SUPPLIES © EQUIPNENT 
Be lle a mult Sr els | pew “eae ang Hee 
SNe sone jghunne aceleraion- | »RE Gene Tagua bs Warne & Cai 
passenger automobile, Bull ‘NEW and used guaranteed paris for 
Ba, eae SS Se See ee 
itis Fett ape Bisel Soatas ew 
ee Ben 
tae pane Same Pee 
feestiing Balti asy obiaer eae 
ee ere ‘Astounding eeu Free ihustrated cat 


low Speedsport 6215-P Diversey Chicaso 29 


‘AUTO 1900p, catalog, Bus 
‘Auto Parks. Valley Falis, Rhode Island, 


cocroer 1950 73 
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AVIATION 


12 FARM MACHINERY 


PROPELUERS, Plans. supplies for ice 
sleds, snow sleighs. ait boats. Literawure 
Soe. ieanks Maxwell, Hox 301. Ft. Worth 


7 ELECTRICAL SUFPLIES 
‘© EQUIPMENT 


32 VOLT appliances World's ia 
use, Gate "Pree Haines Corpor 
Bepi_ ©" Mitineapelis. A 


SERECHRIC Renett 

1135. Bayer Nhe 
Biteine $3 

LAMP Paris —24 hour service from moat 
complete ‘stock in eouncry 29¢ brinws€0 
past cttalog with charts nod yastructions 
for bullding Sd Yepairing. Discount to 
dealers. Gyro Lamp. 6402 B Clark: Chicas 
Se Titois 


“eq BUHLD your own electric motors fram 


“Engraves all Metals 
Wotse sprineiels 


Dept 
‘St. Louis 3."Mo. 
D clocks easily Sth, guaran 
‘Motor ‘nd gnovement unit. Complete 


Omar 


“MAGNETWIRE, 

former Lamination Supplies” Mt 

{Pleat "service, Maywood, 1, 
AMPS —Bulld owns Orglnals Paste 

Wholevaje ‘any. amuute. Cat 

Brow Lamp ‘Go. "Wo, S01 Welstn, St 
outs 12. 


wire, harps 
‘cords. bases. pipes-vail parts to: bulla and 
Fepali 60 a Sela Charts and ine 

imps. 84028 Clark 


{ AGETYLENE | Welding Outtits new 
$88.0, uted $35.00, Arewe ders 8400; Bi 
‘ent Dept. 43, 


8 Broadway Chieako 40 
SEE up, your own 
akties. alia Your 


Welder with, low cost gene ‘book 
fells how "Hobart Welders: Box P- 
roy, ‘Ohio ‘Box B-1002 


RADIATOR Repairing Booms Supplies 
equipment, Gasoline Torch. Write for ei 
flag. Curieian Mig. Go. Marveile. Mi 


‘A, © WELDERS “Four Slagtowen 
Plgek wolgetsaa Cos Gunton. Kansas 


AMR CONDITIONING & HEATING 


Four 


“ATTENTION! Farmers 


EDISON Nickel Batteries. 37 io 600 am— 
‘Edison 


pere Also ite with Plates: make 
Sour own, Interesting licerature. Hawley 
Smith Co Croton Palle 2 Y 


14 BOATS, OUTBOARD 


imBARBELLS, Dumbbells, Exereise coup. 
sent, Courses. Free booklet. Good Bate 
Bell Go. Reading. Penne. 


PREQETANG Goons, GUNS: 
TACKLE, ARCHERY 


190 PROFUSELY illustrated pages an 
| que aad modera pistols, sworda, daggers, 
Stier’ ete Soe, Robert Abels, FSa00 Lex: 
ineton Ave. ‘New York 22 

BOOKS on Guns ana Gunsmithing, Cat- 
alogue Ibe. W. Joseph O'Conner Baker 
| Greece, 

SEND 10e for jist 100 used wuns, Pray 
ia Wilmas Minn, 


bivwocd" boats. Bargains galore Foider 
Yoo" Starine. Box 631. Mendota. Minnesota 


‘ine, 1100 Borden 
ihtnots 

“MARINE conversions for Pord and Joep 
engines Catalog (oe Lehman Manutactare 
{Re Company: Deparment a. Newark? NJ 


SAVE 2/3 cost Amemble your own boat 
Complete plats and boat pars machined 
Fendy for ‘assembly. No experience neces 

Fy, Rowboats to cruisers. filusteated tat= 
‘log. BSc" Stidvest Boar’ Company. Me 
Rotionee Falls. Wisconsin 


2 | pager 
| pias otic a 


3.000, BARGAINS, firearms. binoculars 
wareues catalog doe Smit Museu 

Shasmede. NJ 

AMMUNITION. —Amerioan-Forelga. 
gbtoiete, New Quine ime for List Centrs 
Shorts Delphos 23. Oho 

‘OVER $00 guns, modern, obsolet 
jocroil, Ba Howe. 26 Main Covers Mill, 
Maine. 


Fam up Free Tiere 
sit ‘Givanes, “Holly: 


ture, Senmidi 

Sood Catiformia 

TER GE ia 
LESCOPES, ETC. 


| 
i Seer Taser SET 


me | Len Hubbring Set 
“yar-08-Both “Avenue 


[art 
| Pine 


be nts eal 


wie Bamidnd Sal 
Barrington. N. J. — 
LECTING Telescopes complviey 
agsemibles. 608. 438 00: Biaranteed “Ooe 
Serratory cearudss, “Pree “isfossiatson 


Skyscove.¢18 Pulth Avenue, New York 11 


NEW lies, ebullt marine GOTO Ma: | , ASTRONOMICAL, Teletogves,  bingeu 
ine conversions. ttings, Pree, Catalog eroscopes: bought. sold. repair 
Sikes itrine “supply Dept 23" "Cole: | Boska” tints Joe eaten Weece, Atss 


Sater_atier 


serdam. N.Y. 


E20" Butier! aes ‘skitwaukee 
| 1CE-Sied Bagines_ Small airplane radial 
Write for” descriptive” iiverature. 
Supply Go. Bow 207. Weatherford 


_ HOTTEST surplus list im the country. 
Electrunies. Mydraulice Aircraft. Gadi 
Dick Rose” Everett. Washington 


POWERFUL —anironomical te] 


ertect teases and toatrue™ 


OLTRA Poseral Teieohgre “Chimera 
| easily ange “TSining ‘cost Perfegt. pics 
Srey Tisttuctong "foe SudolkBeience 
Service. Riveriieud 


"REPLECTOR ‘Retractors 
Pree Ilustrated Bulletin. Rake Instrumyent 
Eaboratory. 612” Adams, “Hoboken Nd 
ESCOPES. Binoculars, Microscopes 
boreait catalog (ree, Browngen 
foany. 34. West 45th Street, New Yo 


WREPUCE Heating Coste with 


Derg oie Overlook. Cleveland Heiphis 1h 
Sa. 


To MACHINERY, TOOLS, SUPPLIES 


SAQYER, Tete Se parce coe rah 
wi Cat ot Sea 
railed ee 
Hit ona Geeta iead oi BR 
Hi inset 
fittest as 
arc 
‘Los Angeles. ks 
MACHINES ToL ar Bow ig ike 
SPURS ae Both BRE 


Boston 22. Maes. 


16 AMERICAN FOLICE JIU JITSU_ 


| 24 DOGS, BIRDS, PETS, RABBITS 


DEADLY, Juso—Pierces 
Tek 


House _ox 46-A Wall Station. Rew York & 
1s _BODY-BUILDING COURSES 


~BARBELES. Build Muscular Bodies 1 
lustrated. | Catalosue 


Jackson Barbells, 


Sis Briss 


MAKE Big Moneyi Raise Chinchilia 
Rabbits, Cash markeis supplied for your 

eduction. Write today! Rockhill Fa 

iersvilie 16. Pens. 

‘SEF Golden Hamster ad on Page 4. 
Shows Stcture of Hamster 


EARN up, to $400 monthirRale An- 
bin id 


al "Experience unnecessar’s 
fool beings §5 Pound, Plenty markets, 
Folder ree. White's Rabbitry, ‘Newark, 


Ss SERRLY, Raving Aggaran pee H 
lustrated ‘Booket” tel wise 


Fes 
TAGE Mink. Figg oun Ere 

PR ng 

feed abit lian ty BMG 


FOWER tools equipment wholesale 
prices, Pree Bulletin, "Homecrafters Coop 
Giative, Grand Rapids 6, Michigas. 


TA rorutar science 


Re oe 
Saint Paul 6, Minn,” 


yl 2orvcar SCIENCE OPPORTUNITIES K 


FREE lterature on “Syrian Golden 
‘s Hamstery, Springiela 


EARTHWORMS—150_hyorié_ Breeders 
$2.80 postpaid. Wiliam “Bernard. 2ia18 
Vanaerbitt Lane “Redondo Beash. 


RAISE Guinea Pigs, Money making 
business Booklet free:, Taylor, ‘BAB. 
Hapevitte. Georgia 
5 FROG RAISING 

“RAISE FROGS!" New book tells how! 
Iuusttated "Literature Pree. Marlboro-B. 
Box 1003 New Orleans. 19. Loulsiana 


vy 


FARMS, 
OTHER REAL ESTATE 


(DOMESTICATED Earthwotme ae 
garbage into world’s rehest 

Sol Operate expensive pear around sal 

SHambait factory” Atadlngir proptable 

Details: tree. Midwest Earthworm 

Box 999-0. Wichita I. Kansas 


LEARN Ventrilogulsm. Make Money! 


Horie! #5. Sgher "Bax ests." Rensine 
fon Station, Detroit 26. Michi 

as Mspaen Large preteenena] ams 
Qatalog of fatest trieks. Joe Ireland. F=100 
Seat beees_ Soe 


RAISE Fllworis. Easy, Proditabie 
Send 35¢ in colm for complete insuruc: 
ons. “Hutiman's Worm ives 
Suneiton 5. Mliehigan 
‘MAKE $124 59 Weeki. Detailg 3 (coin), 
Bune, Herkimer 1. Rew York 


‘OZARK Lands fof All purposes Actual 


Free list and literature, Hubbard 
{QU Minnesota Ave., Kansas City 4, Kan 


GOOD. Farms Ranches. | Washi 
piuoenot, onan (aabe. Qreean See 
BA i fo ern, Ne gree 
ical Yarn opportunitie. Spectty wl 
ue We daw Northern Pace RS. 
‘a0 60 pau 1 Stinnesotn “TT 

STROUT's New Fall Gualoe Largest 
gytrrciay, foness arm, Gomes, Gaustry 
Biiriness Barwtins, Coust-to-Const  Malied 
Prem Strut. 355-20 ath Ave. New York 
New Yor, 

VIRGIN Ovares, $5. Aere Security, Arm= 
strong. Shook #1 Mo. 

FLORIDA. Bewutifal homeelies in new 
Lake County development S245 at "S10 
Sostnlgr Near “Ocala "Ratisoal, Porest 

Pretty lakes atreamie, ‘pavement 


HAVE Fun| Make Money! 
htt Leather_tpaee booklet ets hore 
Bene aie for copy, Free catalog and vant: 
able information Included. "Wiider-Cratt, 


1040 Crosuy ~Chlcazo 10 
38 BOOKS, PERIODICALS, ETC. 


TRARONZINES ce dated )—toreign. da 
aris Books ‘Bubserta= 


ies Cutsioe ioe, ‘refund 


FRI 10 other tricks 
ase Paki’ doe ‘raining ‘Teeth gf 00, free 
Gataioeue Laramie’ Saies, $800 80, Lara 


MAGIC. Triets,Jores Gamer Send for 
pa ARIC mae se, Prune? Novehise 
Ess beans asa 

VANISHING Quer Wek apa, alee 


33 COIN COLLECTING 


eg Serthrn "BIE: | "Sr eac fr covain tue oe 
ieee ising ‘prices pasd oe te ‘Soin 
aug Dept a ere “indiana 
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e._Ark. 2 OORNONTERST ‘All’ Subjects. Send |” OLD Money Wanted Will pay $100.00 

“Orari™ Hang | Wests tater ook Service 04 Soe ast | tor isos Dime, Alina.” 60060 for Agta 


Street. New 
NATIONAL Oeonssphie Mi 


32_ PROFITABLE OCCUPATION Box Hi%be"" Swarthmore: Kenan" 
TE independent. ‘be aecure have your | , JLARD-To- 


own profitable businese—earn $20:00 ‘and 
fore) day makina weautful, (aatcseting | 


‘ouickly 


Kamps at Home. No equipment 
Iuatrated ‘eourse 


Denpluihts Chicas 


“140.00 WEEKLY. Sade growing mush- 
room. Presi Dried.” Dominions Patent 
SERED, [ree Goawa."Rorch american, 100% 
Yonge. Torono. Canada, —____ 


Younes Toronto Cs 
Notary Publ 
ioners. He 


TAFETIME income, 


‘ae 
Nisstio'Worth St. New York Cy 


i. Books supplied Send 
winthrop ‘lowes "4 


EXPERIMENT. Mancaly  Chemiiy. 
puytien, Electricity, Eree Lists ax ae, | - ee 
Tone isiand city 2 N.Y. 


betty Head Wi 
prsslame aa Tor 
Taree, Gola Folder! “May mean gh 
sitet. you, ‘Nuimismatie ‘ 
fort Worth “Texas 
‘FOREIGN Coins and 


is i 


collectors’ fitustrated Catalog to approval 
‘fervice applicants, Send 3e postage. Tatham 


35 MAGIC TRICKS, PUZZLES, ETC. | Coin Co. Springteld-D30_ Nase 
WE suppW every noted manieian. ‘GET Profit and Pleasure in collecting 
avestional na jolgen' ‘ld coins. Send oe for S6-paxe tHustrated 
at tand street, New York (goin, catalog. You'll be ‘delighted wit 1 

Sena for iknow. B, Max Meni 314 Met 


as a 
boards. got Ma- 
Toe. Book Cou. Box 67. 


One 
Dice Punch 


ent 36 eam 
ith. 601” Bigelow, 


OLE trap, combination agate. date 
oul Bend Fico ter ave books ‘phis Ai 
Eoen tively baitroom motion. Plaver, 163 
Si Isth Street. Newark 3. NZ 


‘NO, Bellin 


na Tate, cola, MACHINES, 
amazing." p tals Pree. "Parkway 
Borporauon, Dept “Gd tig. Bkaot Sereet 
Baltimore 3. Maryland, 

‘DETECTIVES Farn Big Money. Excel 
yen gpnartuty Wwe Particulars 

fie. Wagones, P-125 West 86th. 

New vor 
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MEXICAN Law. General Practice Attor- 
ney. 1303. Arizona Street, El Paso. Texas 


NOUR Leather, Jackel renoyated by oor 
Sree ‘desrpve cteuas, Beriew Miy.'C> 
Dep I Frteort 


PANNING, Gold, Bes 
vate chalet bea 
3, Loar, ‘california. 


i 


HANDWRITING analysis: theory and 
practice-valuable information tree, Blow 
baychoiogy.- Box 7M. Darby. Pa. 


VALUABLE Big Mails. four iaonthe list 
apa Bie Weient Pubilcarfons ‘Memphis ® 


INFORMATION for_sinele 
Hunah Relations “Consultant 
Lone" Box 313 Los Anweies 33. Cait! 


pHYENOTISM, | Sets courses 


Cratt Pubilewtions W2 €01'S. 
Terman Loe Angeles 3 Call 


ARTHRITIS!! Rheumatism! How to a 
tate de Eradicate, Forever” Guarat 
Don't ‘buffers 1 


‘send ‘Now. ‘Hod "Mask: 
fey. (5) Allendale, Xe 


“INTERESTING Malis” —2oo keeps Your 
small box Tull tree months. Mente. Sr 
Beak wa, Mlsatippt 


Topaiors— Gener 

(rehased "on merthly 

raltegative, Fisher 
ito. Calls 


Lae, Name 
Bane ae 
STUNOUE RENE Pr, Gm, ay 
so OT a ae ae 
Hamidi Wing ekaee ss 
STIR supp ate geet ot ap 
eee ataee Baty ara be 
TRA Dae, Wt ae 
Tol-Fo sane—snisceLLaNrocs 


“DRESSES ide; Goats 81,00: Biouses 356. 
Guiaigg’ Grown, 16i-PS Soares 


DDostpald” Service. Spe- 
‘latty "ow 3adp" Portland ia Green 
NEW handsome 17 Jewel watches. Na 
tonally "advertised 
Mist "tenn "at chica ta "ag. Money or 
gery oniy, A&B Box $632. Cleve 
mo 


102 WANTED MISCELLANEOUS 


SCRAP Mercury (Quicksilver) Taniaiam 
chlor Tenaeten. Metaliureteal Erode 
geabilhed spo. 29th Moore 

Sie Shakdephia Ws. Pa 


HAIRSAVER booklet. Avoid Baldness, 
‘Bend 25e coin, to Woods, 621 8, 12th St 
New fiyde Park. ¥. ¥. 


roplea. sarenere, 
eenied bonded 
Resscnabie. “Coniaen 
Tio Broadway. New 


wor 


ADVERTISING 


{ADVERTISE 24 words. 40 Newapanere 
Free, “Advertinng Breas, 

Gisii-p'Soringtea_Ghicaxo 43 

BEFORE Advertising—eet_ tastractive 

Ad-Guide ratebook 102. Tdeas developed. 

Advertisements prepared. free. Chicago 

Aaverusias Agehey” CEstablited. 1900), 


RADIO, Adveriling Ove, 407, Siatione 
Rees "htorrizon 30° Oklahoma. 


rn in 90 Weeklies. $496. HJ. 
Darel. 120, Hays. JackaotTenwessee 


11s DRAWING & ART SUPFLIES 
DRAFTING and ariste materials cain. 
ton” 


‘of items—33e 1 deauetibie 
ie ‘a order) “osdan'e io ‘Madison, 
Cheat. 


woDPAN, Beautiful Ruma Dares, 20 jee 

sone. 147 pictures. $1.00. comple 

‘rotie Staafos ve alaple. Los Aneties 13. 
ERE, Ag. Fest. Give Are, Commercial 

Box 8066."Dallas 5.1 


Iit__ TATTOOING SUPPLIES 


METAL Devwotors. The very latest cir 
gui Seige Hoy Mera Haden 


Meta! Detectors, 2320 Liberty Ave. Pitte- 
bare 1. Pa, 
TREASURE Hunter Vi-pound 


featherweight Mode! 101 locator {or e018, 
stiver and minerals, Money-back guaran: 
{ee ‘best avaliable. Also Geiger Counters 
ior uranium prospectors, Complete infor- 
mation free. ‘The Goldak Company, 1540 
W. Gienoaks Biva., Glendale 1, Cut 


EXPLORE abandoned mines, bills, des- 


ferte, streams for natural. Gold, Silver, 
‘other "precious metats 


Pathnnder "Company, 
Beverly Drive. 


‘SENSATIONAL new 


Geiger 
‘Counters ‘or Uranium detection. All types. 


ne of 


Ail prices. No fuer selection. Also Mine 
flights ‘aad new gold, allver and mineral 
Beteior: omen Iniermation Free 

ectton Co. 8031 Cahuenga, Dept, An10. 
ort Holywood, California, 

GEIOER Counter Basie Kit °F 
Details Write University Ernglnceriae La 
‘Seavories. Box. 103, Elmhurst. We 


OELRCTNS ek ee 
ee Wanelo Pv gt 
‘New York 24. re 


pee Ra ney Peo, Be 
Eiteratate: Bouaed Detectives Oxia Nebe 


DFLECLIVES, needed cverrene, am 
pow. National 3011 Tucon, Tams 


TH HEARING AIDS & REPAIRS 


[LREVOLUTIONARY Hearing Device. No 
attery ‘No Wires. Juat ‘3 thple eat plu 
Bewuaey a3b7—uth avense south, Dent 
Be Mlinteapals 6. tin 
a INFORMATION 
AMATEURS Reasonable i For 
ein ‘On Hagio ‘Problems ang Hetearch 
Barineerine Hy. Twitimann RRZ1 Cher: 
| fetielgs Marstand. 


|e NAME LISTS 


ORIGINAL Ship Model 
Books, Dalloz. 9105, Cotta 
‘eayo i9, tiinais. 
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is, Blueprints. 
‘Grove, Chi 


TATTOOING Ouisis. Supplies Uius- 
peated List Pree, Zeiss 728 Lesley Rock= 
ford. tints 


MAILING Lists executives and Enel 
neeta. Write Columbia Graphs, Columb 
CStineettoat. 


4 


Send 10c Today for Your Copy of New, Mammoth 1951) 
Catalogo of — 8,000 Novelties 


ne 


iain Bie Ee 


Tel 
i 


, ATTENTION, HANDYMEN! 


ohocaap “SNORKY” The HORSE ALONE 1s als0. AVALAML 


THE HOBBY HORSE THAT IS DIFFERENT! or those Handymen that would with to tn: 
Reautifully sculptured and en- ele OWE, we can furnish the Plastic 
Hrely molded of ‘durable’ Pi Horse, primed but unfinished. ready for your 
Sis, mood of aureble, mig decorating Marve quinhed with tol fn 
Jour chile deluge the proud 


COMPLETE AS Only UNPAINTED HORSE WITH- 
NLUSTRATED IN $9) 50 OUT ROCKING FRAME 
NATURAL COLORS i 


Tor dothiee wit aly limited time ye can 
ditt aaa Atal Za 
Hc: a rare 


Money” will be’ prompt ShipPED EXPRESS COLLECT. 


seas POSTAL TOY MART 


Dopt. B-1 Milnesville, Po. 


Would YOU Like to Make 


$1,000 A MONTH? 


That's what Stanley Hyman 
is making selling the amazing new 
PRESTO Fire Extinguisher! 


metal Peg fae etaiee Rie 
a flashlight. Does the job of bulky extin- 
cater e ae acae stance 
Bers pd il Nese Ceaned Jr 20 ye! 
owners of homes, cars, boats, farms, etc. Stanley Hyman reports 
Er 
scat tate tele es geese 
a Sep Na 


Help supply the demand for this important 
gw discovery. Write for FREE Sales Kit. No 
obligation ; n6 capital required, But don't put 
off, Every day you hesitate may cost you 
$10, $15, oF even $50 you could be making. 


Send postcard or letter to: MERLITE INDUS- 
TRIES, Inc., Dept. 1110, 201 East 16th St., 
fork Peete 
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“SAVE IT AND 
FIX IT” 


FURNITURE, DISHES, TOYS 
BOOKS AND GLASSWARE 


rent, waterproof, 
d durable. 


1123 LILLIAN WAY EXE 
HOLLYWOOD 38, CALIF 


RABY MFE. CO 


DUCO CEMENT 
main’ BENJAMIN 


RIFLES sorererarazage PISTOLS 


‘CLEAN—ECONO! 


Cart 
cara a oer % ee Je mash sare 
Ye Sand for Free Fodetof “tate Models T 
SENIRMMNAIR FARE GON 853" SHARON sT’'ST. Cours 4 om 


See The Wonders of the Heavens! 


Amazing value! Wonderful 192-page cloth-bound book, 
y's ow 


Guide 10 Astronomy, now yours for only 
Contains star charts, tables, telescope-makiog i 
saneslons: howesdowe Lies for, saree ofaip: 
gent you can build, ete. Supply limited! Order today! 


oe 
LAR SCIENCE 
eet, 1080, 383 atm a Hew York 10, 


Foerybe 


Ueki OL 


JOR BETTER PAINTING 


HANDY HOME st 

Erory heme, very workshop, needs Pobre 

SOLED Linseed Olt roe fer tat you how 

LARCHER-OANIELS-MIOLANS CO..Minneopets 2, Mion. | 
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NOW! Build Your Own 
With this amaring new Popular Science Book, HOW 
TO BUILD 78 RADIO AND TELEVISION SETS you 
an now build your own sets easily, quickly and inex- 
pensively! Choose a 30-Tube TV sect . . . luxury port- 
Boles wey pocker radio. » home iniescoat eysteat 
of aay one of 74 other scis!” You cant go wrong! 
Every’ direction {is simple-to-follow—every ‘step. illus- 
trated! 256 big pages, printed in 6 colors; cloth-bound. 
Over 900 pictures and charts! 

SEND NO MONEY NOW! 
‘When your book arrives, just pay 
postman $1.98 plus postage. If not de- 
lighted after 7-day free trial, return it 
for refund of purchase price! 


MAIL COUPON TOD EY 


For Tae BIG MAN 


HARD-TO-GET 
GABARDINE 


SPORT SHIRTS 


Luxurious _Gabar. 
dine to complete 
your Winter Ward: 
Fobe. Excellent 
wearing qualities 
plenty of Ireedom 


Two-way collar, 2 
flap. pockets, Io 


sleeves, pearl but 

tons. Washes casi 

a) D Bal ly. “Tailor-madi 
oS for our’ speci 


THE BIG MAN: 
Sizes 17" to 20, 
Maroon, Dark 
Green. Grey or 


Send for FREE 
Winter CATALOG 
Dept. 64 


POSTPAID 


juans Martin: 


147 SUMMER 5t., Boston, Max 


For Fast 
Economical Winter Travel 


BUILD A SNOWCAR 

Complete working drawings 
$2.50, Can furnish any part or 
complete factory bullt ma- 
chines. Por information, write: 
CALLAIR CO., AFTON, WYOMING 


wm FOLD-A- WAY... 
CHANNEL STEEL LEGS 


Spe day fate bn 

Bilbao hed etch ees | 

mri ara ope eos 
inp 


YOUNCSTER WHILE 
LOVE /77 
Ae 


wilt for. 


27 models 8-16": 7 


MARINE MART-DEPT.24-BUFFALO 7, N.Y. 


Announcing the New CUSHMAN 


y) 


EAGLE V 


ew Cushman EAGLE is read: 
Boy how youll enjoy this entirely 
motoring pleasure! It's big, husky, 
y! Has you moving at high speed 
ses up to 50 miles an hour out on 
‘Amazing fuel economy—up to 7 miles 
+ Luxurious. comfort—big motor-bike 
springs. . shock 

balloon 


‘0 
thrill 


joring! Thousands 

ise. Cheaper than bus 

‘or operating your 
Nes easy. Slips 


retin 
hol oF 1 
aking del 
engine. 


Husky" 


Rider Agent Plan 
‘Available 


12-VoLT 
Delta Power-King 


Same Delta quality as 

the world-famous POW- 

ERlite — with twice she 

light! POWER-KING shoots 
light 4 mile. Adjustable, all- 
chrome head. Uses two 6-volt 
ware, sport or electrical desler, 
DELTA ELECTRIC COMPANY 


Delta POWER-KING 
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HOW TO GIVE 


QUICK REST 


TO TIRED EYES 


© Eyes tired? Feol 
gs if you can't 
work, can't enjoy 
yourself? Then 
give them a 
quick rest— 


Re 


- © Put two drops of 


~ gentle Murine in 
each eye, It cleanses 
ay and soothes. 


A 


© Inseconds, your Fay 
eyes feel rested 
Murine’s seven 


ingredients help \— 


your eyes feel fine. 


MURINE fF 


FOR YOUR pad 


CASH IN WITH 
HANDILITE 


CONSUMER DEMAND 

RUNNING WILD ON 

1SEC.DEMONSTRATION esp 
f 


he HANDILITE CO. 
Dept. 1810 Sturgeon Bay, Wise. 
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As i 
First and only seamless bell, of superior Easton! / 
enc mace Te ene 
po ee 
Bast Neate ese hae 
precessene’ = Better! 
Bo ae 


FOR FREE 
FOLDER 


+t Measures Ax It Rolle 


ROLLER RULE 
HANDY MECHANICAL PENCIL, 
Measures Curves and Straight 

Lines. Any Shape, Any 
Distance, Any 
Surface, 


noth 


VER senoot o OF REA REALES "ESTATE (Est 1936) 
. Pershing PSE, Kansas City, Mo. 


TAKE 3-DIMENSIONAL PICTURES 
WITH YOUR OWN 35MM CAMERA 
NOW ONLY (Outfit Ne. 101, wos $22.50 plos tox) 


STEREO- “4 Te = 


Dest. PS.10 ADVERTISING DISPLAYS. ING. Covingto 


PLYWOOD BOAT KITS 
a 828 


ie" the boat shown. Send for free 

‘is 20.95. Yreight included. 
‘TAFT MARINE WOODCRAFT 

Dept. S, 636 39th Aven. N. Es Minneapolis 21, Minn. 


PROTECT CHILDREN 


Kesp Pats Chase 
~» FLEA-NO 


‘30-75 bess Tires 


WEATHER INSTRUMENTS 


Borometers + Thermometers * Prychrometers 
‘Anemometers + Wind Vones Goges 
send $.10 in stomps for catolog 


SCIENCE ASSOCIATES 


PRE-CUT STEP TABLE 


Ready to Assemble and Finish 


furniture in finest selected 
hardwoods, Sanded_ 
a: 


Simple instructions ond all 
necessary hardware provided 


$1495 


RELTE FURNITURE. 399: 


The Best 2 
and Safest For 


Beginner or expert, you will 
appreciate the extra quality, 
accuracy, and safety of a genu- 
ine Winchester rifle, The Win- 
chester Model 69 is a young 
shooter's dream... a full size, 
lightweight, 5-shot box mag- 
azine repeater with the accu- 
racy for which all Winchesters 
are famous. Shoots 22 Short, 
Long, Long Rifle cartridges 
interchangeably. 


See this rifle at your des 
Operate its precision bolt action, 
notice the fine walnut stock, the 
simple dependable safety . . . all 
the features you recognize as 
extra value in this first qual- 
ity, yet inexpensive, genuine 
Winchester rifle. 


FREE! Folder giving 
full detaile of all Win- 
chester 22 caliber mport- 
ing and target rifles. 


Address: Dept. 343-D, 
Winchester Repeating 
Arms Co., Division of 
Olin Industries, Inc., 
New Haven 4, Conn. 


SPORTING RIFLE 
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NEW 


BALL-BEARING 
BUMPER JACK 


(© SAFEST, STURDIEST BUMPER JACK 
EVER BUILT! 


(© PRESSED-STEEL TUBULAR SHAFT— 
RIGIDLY ATTACHED BASE. 


© SAME PRINCIPLE OPERATES 
‘AIRPLANE WING FLAPS. 


(© HANDLE CAN'T SPIN WHILE CAR 
IS IN AIR—FOLDS OUT OF WAY 
FOR STORING. 


© FITS EVERY BUMPER. 
ROLLING BALLS REDUCE FRICTION 
=A CHILD CAN OPERATE IT. 
AVAILABLE NOW 


Paco 
THROUGH YOUR 


snateaoreicoeaain ) 
orators Courant \emovoRse” 


nd me Information about the new 
idinaw Jack, and where I ean buy It 


Install the 
PRECISION 

folding stairway 

YOURSELF 


Just saw th 


at local Inmber dealer or write direct teday. 
Manufactured by 


PRECISION PARTS CORP. 
Nashville 7, Tennessee 
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Easy To Build 


U-MAK-IT 
BOAT KITS 


8 FT. PRAMS. 
ROWBOATS, 


SEND 25c (coin) 
NEW CATALOG 
ORDER YOURS TODAY 


U-MAK-IT PRODUCTS ‘ver 


New Yor! 


make @ sport muffler or dual set qui 
1 thru performance. 


Np 3S MULES PER GAL. 


YOUR CAR WITH 


Mh 
| GALE WALL ENGINEERING CO., BOSTON 18, MASS. 


Brownlee" SECTIONAL 
LOG CABINS 


Easy to Erect, Saving Labor Costs! 


WHICH WAY TO Go... 
SAVING MILES OF 
WRONG WAY TRAVEL 


astamonti Enmpors ith 10, rors 
dente Foe eras 


HULL MEG. COLF: Box 246-£10, Warren, 
PLUG CASTERS! 
e M Ae See sear senow 


PRESERVED FOREVER 
Gets Bass, 

Wall-tye, 

‘Muskios 


IN CLEAR PLASTIC! 


——— 


———4 
$2.00 Postpaid 
Here Is PERMA-LURE, the newest plug-casting thrill, a gen- 
‘uine natural minnow encased permanently in solid. crystal 
clear plastic. Use it year after year! Incredibly lifelike! 
‘Terrife attraction for record-breaking Bass, Wall-Eye, Musk- | 
{es! Daily limits! Ideal gift. ORDER NOW $3.00 each postpaid 
in U, 8. of C.O.D, plus charges. You will be pleased or your 
money back, Desiers, write, 


Pat, Appl. for 


SPEEDSITE SALES, Dept. 


©. Box 83, Grand Rapids, Mich. 


horrible stuff 
in our ar? 


Horrible, is right. If you want your car fo run 
better, last longer, and cost less for repairs, get 
a new Purolator Refill for your oil flter_quick! 


i = 


If you've been neglecting to have your oil 
filter checked, chances are there’s horrible 
muck like this in your car. So when you 
change your oil this fall, start fresh with a 
new filter refill. 

Be sure you get a Purolator* Refill—the 
accordion type that filters more completely, 
hence saves more substantially on repair 
bills. Costs only $1.38 to $3.00, depending 
on make of car. Inserted in a few minutes. 


P.S. If your car has no oil filter, a complete Purolator, 
both housing and refill, costs only $6.50 or a bit more, 
depending on make of car. Purolator Products, Inc, 
Rahway, N. J., and Toronto, Ontario, 
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15-SHOT 
AUTOMATIC 


Here's one you've been ask- 
ing for! A beautiful, stream- 
lined automatic with 
open sights—just the 
rifle for quick, off- 

hand shooting at 
vermin, small 
game—or for 
plinking. 


W The “Sporter” 
Model 191K 22 cal. Long Rifle 


$9Q95 
qe 


SEE ir at your Deauer'’s 
No sales a Factory 


AASAREEAR EER ARTE REASON 
OUR 303rd ADVERTISEMENT 


REAL DIESEL: 
| ENGINE!: 


$9.95 


this price! 


 ® Ideal for planes, boats, midget cars 

© Actually runs ot 7500 RPM, produces 1/7 HP 

$F © Height o full 31/7 inches; weight 5 ounces 

& © Comestoyoucompletely assembled, ready tor operation 

* mavee WERE CRAZY, giving away & precision diese! 

‘* engine, complete with cylinder and piston. carburetor. 

FSS PIRI Ne nal eet tot OuEY thos Bat neve 
Eline sists of DEELS all ver the sori “and that 
Fs iadiction costs down, DEEZIL is wtrenmlined, 


rived. Stars quickly easy to distal runs tor 
livery It ou ORDER DEEZIL TODAY! 


Send $2.95 plus 25¢ postage 
GOTHAM HOBBY CORP. "*ht5'soex 53.07." 
FI III III II III IAI IRI IE 


MLE EGU: 
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STZ PRICE REDUCTIONS 
on all Crosley Cars! 


Jey announces sweeping 


$63 to $86 less. 

Costs less to drive—up to 50 miles on c 

for gotoline. See the iatest Crosley Super Sta 

‘ot your deoler's. New rell-down windows, Smart chr 
re 


250 Jw @ RINE can 


Cincin 


FREE! 1950 
Crosley Cotalog’ 
Write, Crosley 


Motors, ine.. 
fe Aven, 


You see them 


Central Camera Co. 
Dept. 10, 230 5. Wabosh, Chicage 4, I 


Photographic Headquarters Since 1899 


GENERATOR 
END Deket ROUBLE 
REPLACE NRLEACE REGULATOR 
Wi, AMAZING "Aras 
Me Ww REGULATOR 
OREATEST NG Reason 
SINGE THE SELPSTARTER 
DRIVE WITH OR WITHOUT BATTERY 
100,000 MILE MONEY BACK GUARANTEE 
Spare anton napt a CAR ave SEND na EE CATALDO 
SCIENTIFIC ELECTRIC Co PO BOX 242F2 StH Cevelonds Omi, 
PES C1D'S DUO DRIVE SPORT CAR/ a 
EAM wor roc cS 415g = 8 
> 


Seats two {Age 2 to 8 yrs.) Steers and 
cauily. either or both sides 

mished woo 

ret Size 407 lone 
2 bss, shipping 
wt. Durable. Store price up to 835. Stall 
‘only. $24.05, Enclose ‘payment 

0 deposit. Balance C-O.D" on arti 


ESHELMAN, Dept. 15, 119 Light Stre 


NAN 2orcagy, 


gecTRic PLANTs 


lw, ete. Can be 
mt, ‘Plug: tn re 


[WRITE FOR CATALOG => “] 
D. W. ONAN & SONS INC, 
it topaen ve, Minnapls 5, ie 


perform 


DESIGNED by Kiekhaefer engineers who 
recognize that PERFORMANCE is 
important to the fisherman, PERFORM- 
ANCE in your Mercury “Super 5” means 
hours on end of the slowest, sweetest 
trolling any fisherman could ask for. 


PERFORMANCE means easier starting and 
reliable operation in fair weather or foul, 
because of the waterproofed ignition 
system. PERFORMANCE means reliable 
operation in shallow, stumpy bays or 
thick weed beds, because of the clog 
proof rubber rotex pump, low level water 
inlet, multiple disc propeller clutch and 
truly weedless position, dual 

purpose drive. 

PERFORMANCE means “Full Jeweled 
Power.*" Power to push your fishing 
boat and all your gear at speeds that will 
thrill you. You spend more time fishing 
with a Mercury. 


atures of Mercury motors 
stocked by Issued oF pend 


potent, 


alice 
above alt/ 


MERCURY 
“Super 5” 


—— 


KIEKHAEFER Corporation 
du Lac, Wis., U.S.A, 
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BRAND NEW SURPLU 


% 85% DISCOUNT 
swe > 


pret you an 


ALIBI IKE? 


SS 


te 


eee 


Do you make excuses when you 
how your movies? Do you find 
it necessary to apologize for 
poor exposure? Do you do a 
slow burn when your best friend 
says, “Confidentially . 
ought to get a Weston”. 
at your dealer's today. 


WESTON 


EXPOSURE METERS 


FREE Catolog 


JUST ARRIVED 


$32.95 FAMOUS 
ANOTHER GERMAN 
WESTERN ARMS ec MAUSER 
IMPORT % Son Model "98 
‘i SPORTER STOCK—palshed nd Sl seat “sien poo 
JARGAIN We TRADE“Fnee BULLET SristoLs-ACTIONS. 


ORDER TODAY WESTERN ARMS CORPORATION, #17 Pi 
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Ivd., Los Angeles 15, Calif, 6 Shot, 8 mm 


\ea 


Take off to thrill-land! Ride the perform- 
in'est motorcycle of all time . . . the 1951 
Harley-Davidson Hydra-Glide! Every mile 
is a new sensation! Hills melt away like 
magic! Rough roads level out like boule- 
vards. Straightaways make you feel you're 
flying! And you steer and hold the road so 


UL wwcanea thing fo 


HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaul 
Send for free copy of ENTHUSIAST Magazine filled with motor- 
cycle action pictures and stories; also literature on new models, 


BRILLIANT AS A ‘’SHOOTING STAR" 


SMOOTH AS A “STRATOLINER” 


MODERN AS A “SPACESHIP” 


easily that even day-long touring leaves you 
fresh and untired. You're ever-ready for fun 
as you take in exciting races, hillclimbs, en- 
durance runs, sightseeing trips and special 
club events of every kind. Get your share of 
the world’s greatest sport. Phone or see your 
dealer today. Mail coupon now. 


1, Wiscor 


Se ee 


OPPORTUNITY: Valuable franchises available for full line of Big Twins and 125 Model. Write today. 
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‘ J highs got 


y 


m Her admiring glance shows he scores high mP ee 
's 8! 7 Bs 7A vol a7, 
mH 


with her. He’s got Pipe Appeal! And you 
can just bet mild, rich-tasting Prince Albert 
scores high with him. It’s America’s largest- 
selling smoking tobacco. 

Try P.A.! You'll enjoy the natural fra- 
grance of P.A.’s choice, crimp cut tobacco— 
specially treated to insure against tongue bite. 


THE NATIONAL JOY SMOKE 


9G rorutar science 


Popular Science 
Highlights 
this Month 


ss 
AMERICA’S MR. AUTOMOBILE, Wilbur 
i 


Shaw, checks notes after testing the ‘51 Nashes. 
Read Report from Driver's Seat. Page 105 


FLY THE UN FLAG: Here i simple in- 


over the 
Page 197 


structions for making th 


flag th 
armed forces at Kor 


BUILD YOUR OWN DESK: It isn't hard 
when you use inexpensive shiplap lumber_and 
follow these simple directions, Page 186 


IF THE BOMBERS COME, a near-human 
ook Seilt ime es and electronic bra 
could be our close- 


DON’T LITTER THE HIGHWAYS: Put those 
idy-bar wrappers and other trash in this handy, 
¢ auto waste Page 195 
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New GI Weapons 


Korea showed us how the Infantry can use its new 
tools to multiply manpower into deadly firepower 


Bazooka team arm 


1 with new 3.5-inch model 
lies in wait for Red tank somewhere in Kor 
Extra round of potent shaped-charge rocket am- 
munition lies ready for second shot. 


By John F. Loosbrock 


DRAWINGS BY RAY PIOCH 


HE. big lesson of the “little war” was 
that fighting was back to fundamentals 
en against men on the ground. And men 
against metal—the armor of enemy tanks and 
illing fragments of enemy shells, 
bombs, and bullets. 
Weapons, along with traini 
difference between sheer manpower and 
total killing power. The doing the 
shooting, and catching the incoming mail in 
Korea, soon came to rely most on the tools 
he could carry. The small arms, machine 
guns, bazookas, mortars, and _ recoilless 
cannon, which can move with the troops. 


ig, make the 


guy 
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Infantry's hand artittery is recoil mm, 
model of which is shown above. Kickless action 
comes from use of perforated shell case and 
arrangement that vents recoil gases. 
xplosive ammunition is fired against ¢ 
Shaped-charged shell like bazo0 
ay soon make it useful against tanks, Weig 
ing only 115 Ib., it is usually fired from heavy 
n tripod and can be mounted on 


emy troops. 


bP 


Super-bazooka weighs only 15 1b. 
and comes apart for easy carry- 
ing, It has bipod for steadiness, 
optical sight with rubber eye: 
iece for accuracy. It’s triggered 
By magneto firing “mechanism 
concealed in handgrip. W 
on has no recoil since it's merely 
\ollow tube firing 8%-Ib, rockets. 
Secret of effectiveness is shaped 
charge illustrated at right. 


Tanks, artillery, and air support were 
dandy—weather and other conditions per- 
mitting. But the footsloggers needed most 
the stuff they could lug and fire themselves. 

Biggest news for the embattled doughfoot 
s the dramatic introduction of the super- 
It was disheartening to watch 
Red tanks keep grinding along after direct 
hits with the old 2.36-inch job. The new 
h bazooka had been blueprinted and 
range-tested long since (PS, July, ’49, p. 
96). But it had to be snatched from the 
pigeonhole of “economy,” rushed through 
the arsenal, and flown to the fighting front 
in record time. 

And out where the tanks weren't ours, 
the super-bazooka quickly came through. 
Its 8%-Ib. shell can slam through 11 inches 


HOLLOW NOSE 


‘SHAPED EXPLOSIVE CHARGE 


Cutaway above shows shaped charge, 


When shell hits armor plate, cone 
focuses force, blowing hole in steel. 


of tough armor. Such shocking power comes 
from a hollow explosive head that utilizes 
the so-called “Munroe effect,” first described 
by Prof. Charles E. Munroe 50 years ago in 
this magazine. (PS, Feb. 1900, p. 144 and 
Feb. 1945, p. 65). 

With the super-bazooka, the foot soldier 
has a potent new weapon he can carry on 
his back and shoot from his shoulder. But it 
has its drawbacks. It's strictly a one-shot job 
that takes guts as well as gunpowder. It 
can kill tanks—big tanks—but only when 
you're so close the tanks can kill you, too. 

That's why some would like a repeating 
bazooka that you can hold on the target 
while firing. Maybe a double-barreled job, 
like a shotgun. Then, if your first round is 
short or over, you can correct the error 
with the second. 

The other big bang against tanks is the 
recoilless rifle. This is literally hand artillery 
that the Gl can carry right up with his rifles 
and machine guns. Right now, it comes 
57-mm. and 75-mm. sizes, but bigger kick- 
Jess cannon are in the mill. A 90-mm. would 
seem the obvious next step, maybe even a 
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-45-eal. pistol. Defen- 
Sive handgun good 
only under 100° yd. 


7 rounds, can 
aie knock down a man hit 
~ anywhere. 


Carbine. Now modified to fire fully 
automatic like Tommy gun. 
‘GOveal bullets from 30-Sound lip 


M3 rifte. Basic Infantry weapon. Gas- 
operated, semiautomatic. Weighs 9% 
iP Clip ‘holds eight .30-cal. rounds. 


2 ee 


a 


Sepmachioe xe. War-de- 


yeloped “grease gun” has 
fol stock, cigs only 
ires ammo 


froma SO-round chp. 


Browning automatic ritte fires its 20 
rounds of .30-cal. bullets in a burst of 
from 2 to 4 seconds, 


Light machine gun. Weighs only 32 
Ibe res -20-cal ammo from belt at 
400-500 rounds per minute, 
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105-mm.—although that’s getting pretty big 
for manhandling without wheels. 

The principle of the recoilless rifle is 
simple. When you shoot a .22 the physical 
action and reaction lets you push a little 
piece of lead a mile by absorbing the same 
amount of push with your shoulder. That's 
the recoil. Whatever power blows the bullet 
out of the gun also blows the gun back. So 
in the big sizes, conventional cannon need 
a lot of weight to soak it up. 

The kickless cannon solves the problem 
by firing both ways. The charge is in a 
perforated shell case lined with paper. 
When you fire, the fast-burning powder 
simultaneously kicks out the projectile and 
bursts through the perforated case. The 
recoil gases are vented through an ingenious 
breech system. 

The recoilless rifle shoots straighter and 
farther than the bazooka, but it has its dis- 
advantages, too. The same arrangement 
that eliminates recoil cuts down muzzle 
velocity. Worst of all, it has a terrific back- 
blast that throws a sheet of flame at night, 
a cloud of dust by day. The men who shoot 
it can’t linger in a good emplacement. A 
couple of shots and they move—but quick. 
Recoilless riflemen, like bazooka-men, need 
cover behind them as well as in front. 

Another big piece of news in the private 
war of doughfoot vs. tank is a military mar- 
riage—a new 90-mm. ‘shell that weds the 
devastating shaped charge of the bazooka 
with the range and accuracy of the rifle. 

The Army has used a shaped charge in 
its 105-mm. artillery shells for some time. 
But it is no secret that the Munroe effect 
doesn’t Munroe so well when spinning. It 
gets its killing power from the careful bal- 
ance of forces focused by its hollow cone. 
Like focusing the sun's rays with a lens, 
it has to be done just right to work. 

Apparently, the new 90-mm. shaped- 
charge shell takes full advantage of the ac- 
curacy-imparting rifled spin while getting 
out to the target. Then it’s stabilized in 
flight by pop-out fins. At what point the 


Heavy machine gun. De- 
fensive version of light 

Water jacket cools 
Beret al allows faster frag 


igen patyy 


shell stops spinning has not been disclosed. 
But for maximum effect, it should be as 
close to the target as possible. Maybe a VT- 
type proximity fuze to make the fins pop out 
at just the right distance could be the ulti- 
mate answer. 

In any event, a shaped-charge shell, fired 
from a rifled barrel, with fins to stop its 
rotation, is good news. Given the same pro- 
jectile for his recoilless rifles, GI Joe may 
soon get into his hands his personal answer 
to even a Joe Stalin III tank. 

When that day comes, the men who have 
ignored, neglected, or evaded the develop- 
ment of a U.S. tank fit to tangle with a 
Stalin will have their justification. Only 
then can come what Secretary of the Army 
Frank Pace probably had in mind when he 
told West Pointers shortly before the “little 
war” that “tank warfare as we have known 
it may well become obsolete.” 

And the prophecy of Vannevar Bush, 
who, in his book Modern Arms and Free 
Men, called for the marriage of the bazooka 


dering through country infested with such 


weapons would have a short life,” would 
become a reality. 

The footslogger can then concentrate on 
knocking out manpower with firepower; 
flinging metal against flesh rather than men 
against men. 

The bazooka and the-recoilless rifle—and 
their eventual offspring—are the new tools 
of the foot soldiers of a nation that tradi. 
tionally has preferred to sacrifice machines 
rather than men, But the Infantryman still 
has many old reliables in his bag of weapons 
—old reliables with new tricks. 

The problem of all war on foot—and wars 
either begin or end with bodies in shoes— 
is to increase firepower without straining 
the back of manpower. One way is with a 
new rifle, enough lighter than the present 
M1 (Garand) to let a man carry more (and 
maybe lighter) ammunition. 

Such a weapon—and we have one under 
close security wraps—would have to be more 


80 cal, machine gun. Now used only for anti- 
aircraft protection of vehicles. 


Hand grenade. Fragmenta- 
tion type shown. Serrated 
iron case explodes into slugs. 


Rifle grenade. Antitank 
type. Fired with blank 
cartridge from launcher 
clamped to rifle 

Has shaped-charge head. 


Paced 


60-mm,. mortar. Has 
smooth-bore tube, down | 
which ammo is dropped 

on firing pin. Tosses 3%- 

Ib. shell a mile. 


mm. mortar, Big broth- 
er of 6 60 mm, Shoots two 
Sizes of high-explosive am 
inp we phospho 
rous smoke shells. Also a 
Ssmooth-bore, it has range 
Of almost.” two miles. 
Weight is around 135 Ibs. 


“~~ 


mortar. Originally 
112 url chemical 
has been appropriate 
by Infantry: for ht high explo: 
sive. Can toss 25-ll ell 
more than 2% miles. 


— Still issued—the rs: 
fantryman's can opener an 
sidearm, 
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than self-loading. It would have to be auto- 
matic, able to fire in bursts as well as single- 
shot. ‘It would need a cutaway stock, and 
the best metallurgical know-how to whittle 
away weight. It would be to the gas-oper- 
ated M1 as that was to the bolt-operated 
Springfield. And it might replace a whole 
family of light weapons. 

Like the carbine. That baby rifle has a 
ready been modified to fire fully automatic 
from a 80-round clip. It has displaced the 
pistol for officers and men except for those 
whose duties require them to carry the pure- 
ly defensive, Model 1911, handgun. And 
for them a lighter pistol is in the works. 

It might well replace the submachine 
gun, so useful in street and jungle fighting. 
Here the original Thompson has given way 
to the World War II “grease-gun” that spi 
350-450 snubby .45s a minu 

And the BAR (Browning Automatic 
Rifle), firing the same .30-cal. cartridge as 
the M1, but fully automatic at from 5 t 
10 shots a second. A hero of two wars, this 
heaviest (16 Ib.) of shoulder arms would 
be the first to bow before a new basic rifle. 


Machine Guns Hold Their Own 


Machine guns haven't changed much al- 
though again a new lightweight’ model is in 
the works. Each rifle squad has a light 
Browning, cali It has a shoulder 
stock and bi poled, fires 400-500 
rounds a Its heavier brother is 
nti me gun, water-cooled for 
ained firing, with a tripod for accuracy. 
The old .50 caliber, an antitank gun in 
1940, has heen relegated to an ant 
role to protect vehicl 

Rifle grenades, 
for the carbine, 
fire either a shaped or fragmer 


tion charge, 
using a launcher that fits over the end of the 


ial cartridge. A new added 
cher gives extra range. 
come in two brands— 
fragmentation, which explodes into chunks 
of killing me and concussion, which 
stuns by blast for close-in fightin; 
Finally comes the mortars, which make a 
soft “chug” when fired in their high 
and a deadly “baloomph” when they Jand. 
They range from the toylike 60-mm. tubes 
that can lob a 3%-lb. 
the 81-mm. jobs, to big 4 
els that toss a 25-Ib. shell over 2% miles. 
‘These king-size mortars were originally 
developed by the Chemical Corps to fling 
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barrel and a spe 
cartridge in the | 
Hand le: 


white phosphorus and liquid gas-filled shells, 
but the Infantry grabbed them for added 
duty. They work so well throwing high- 
explosive stuff that even larger mortars are 
likely. 


The only limitation on size seems to 
ity with which they can be 
ly handled pieces. 

. then, are our tools of ground war- 
Their trend toward increased fire- 
power points up a battle-learned lesson— 
that in combat only a fraction of individual 
riflemen actually fired their weapons. 

So it is significant that the brightest 
flashes in the Infantry’s new firepower are 
team weapons like the bazooka, recoilles 
rifle, and mortars. That's what will pitch 
the most metal against the most men. END 


My Most 
Jngenious 
Solution 


Our hot-air furnace has two long, hori- 
zontal ducts leading to the two rooms far- 
thest from the furnace. These two rooms 
are hard to heat, rarely getting any warm 
air. Instead of installing permanent fans in 
the ducts, I warmed the rooms by hooking 
up a simple appliance that you'll find in 
most every home. What did I do? 


In the back of the furnace is an opening 
through which cold air enters to be heated 
and distributed. 1 placed an 8” electric 
fan so it blew into the opening. Within a 
few minutes warm air started to flow into 
the two cold rooms and continued even 
after the fan was turned off. The initial 
load of cold air in the long ducts couldn't 
be displaced because of the lack of rise 
in the ducts. The little fan forced the warm 
air into the ducts and started the chimney 
effect that continued, even after the fan 
was shut off. —G. Walton, Sharonville, Ohio. 


Bumper Rack to Hold Bicyc! 
problem of how t ior’ 


2 Speaker Stand to Project Notes. There 
would be no fumbling with notes if this 
speaker's stand were used. The notes, typed 
on a roll of paper, are projected on a trans- 
lucent screen that forms the stand’s top. A 
foot-operated pedal turns the roll to ad- 
vance the notes as desired. Stand also has 
its own public-address system. 


Turn the page, please, for three m 


New Ideas from the Inventors ee eee 


members, which also double as bumper 
guards. The bicycle f ts on rubber- 
covered arms and is held in place with 
padded chains. Straps on the lower part of 
the standards hold the wheels. 


Coin-In-Slot Clothes Lockers. De- 

signed for use in restaurants, theaters, 
and similar public places, these coin-oper- 
ated lockers simplify the problem of check- 
ing hats and coats. The tall, narrow lockers 
pull out from the front, then the clothes 
are put in from the side. A coin must be 
inserted before a cabinet can be locked. 


ew ideas. — OcTOseR 1950 193 


MORE New Ideas from the Inventors 


Rear-View "Scope for Cars. A better 
rear view for car drivers is claimed for 
this periscope that is mounted on the wind- 
shield and secured to the vehicle's top by 
means of suction cups. It has an inclined 


lants. Straw- 

berry, cucumber, tomato, and other 
plants can be grown in the walls surround- 
ing gardens and lawns if this “flowerpot” 
brick is used. Hollow and made large 
enough to extend beyond the face of the 
wall, the bricks would hold sufficient dirt to 
nourish the growth of plants. 


Patent 
Daw 
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pick-up mirror, two lenses, and twin view- 
ing mirrors arranged in the form of a V to 


avoid a reversed mirror image. This gives a 
magnified horizontal field of view of better 
than 90 degrees. 


To Cook Bacon Flat. This kitchen aid 

is designed to prevent bacon from curling 
while it is being cooked. A large, circular, 
weighted spatula with a handle, it holds the 
bacon strips firmly against the bottom of 
the frying pan and keeps them flat. The 
bacon cooks through evenly without having 
to be tumed. 


there inventions have been granted to: 1. E. Donnelley, Lake Forest, I; 2. F. Collins, Des Plaines, I:3. B. 
veton Center, Mass; 4 J. Delaney, Los Angeles, Cali; 5. R. Cain, Spartanburg, S.C.:6, C. Barnes, Philadelphie. 


REPORT FROM THE 
DRIVER'S SEAT. . . 


When the Nash Statesman (left) and Am 
dor (right) for 1951 were brought to the $ 
way for my Report from the Driver's S 
discovered their lines had been slicked up, gril 


redesigned with convex instead of concave bars. 
e is Devon Francis, of the Pot 
staff, In background is p 
that houses officials on race days. 


Shaw Gives New Nashes 
a Speedway Workout 


By Wilbur Shaw 


PS PHOTOS BY W. W. MORRIS 
ON LOCATION AT THE INDIANAPOLIS SPEEDWAY 


EDITOR'S NOTE: For another Report 
from the Driver's Seat. Wilbur Shaw. 
America’s best-known man behind the 
wheel. moves to home ground. the In- 
dianapolis Speedway. of which he is the 
boss. This time he invites you to ride 
with him in the °S1 Nashes 


Nx I can tell you that the new Nash 
Statesman mbassador for 1951 
ight in my own back 
yard—the apolis Motor Speedway— 
weeks before the public announcement a 
few days ago. They had been smuggled out 
of Kenosha, Wis., in a covered trailer. The 
idea was for me to give them the business 
on my home grounds 

When I first saw the new Ambassador it 
had two men in it-sound asleep. They had 
rolled their trailer into town at 4 a.m., too 
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My son Bilt, who is 5, wanted to get into the 
act, Here he demonstrates the importance of 
a Nash pioneering safety move. A sudden stop 


late to check into a hotel and still be on 
hand in the morning when I was scheduled 
to arrive at the track. So they simply made 
up the beds in the car and turned in. 

Nash is the only car made in the U.S. 
with such beds. And they're handy, T can 
tell you, for those long cross-country drives. 

Driving the new Nashes, we were both on 
familiar ground. It was a Nash that paced 
the “500” in 1947—zipping around the track 
for that first lap ahead of the field of racing 
cars. This track, of course, has been famous 
since 1911 as a difficult course for auto- 
mobiles. The turns are fairly flat 
car has any bad skittering qualities, they'll 
come out here. 

First I took a quick turn around the track 


in Nash cars are one of their 
most attractive features. This is how they are 
made up, They are standard eq 

2-door sedans, club coupes, and custor 

optional in some other models. Back of front 
seat is adjustable to five positions. 


To me, the 


or collision could throw him into the windshield. 
So a safety belt is being built into these seats 
to protect the passenger. 


in each of the cars for an initial feel-out. 
Then I settled myself behind the wheel of 
the Statesman to see what she really would 
do. This car had a conventional gearshift, 
I had my recording set alongside me on the 
seat to get a running record of my impres- 
sions, just as I did when I drove the new 
Packards for the article in last month's 
Poputar Science. Here's the start of the 
playback from the recording 

The instrument panel has been improved. 
They've taken their Uniscope . . . that’s a 
combination of all the important instruments 
under one glass face . . . they've taken that 
off the steering column. It bothered me 
personally... when it was on the steering 
column, I mean, Now it's on the dash .. . 


Here's one of the important things Nash has 
done in the new cars—you don't need to w 
load the luggage compartment to make up the 
beds. Even if you are long-legged, your feet 
won't stick back into it, The picture’ below also 
shows the new rear fender line, 


Instrument of the 1951 
Uniscope removed from steerin 
Fresh air passes through a 


column to dash 
lust filter before 


The ride is feather-beddy. I don’t like it 
that soft, myself. I want to feel more of the 
road. But for anyone who wants a soft ride, 
this is it. 

I haven't opened up, but we're rolling 
right along. Out of the turn. Grandstands. 
That stretch of bricks in front has been there 
since the track was built. 

I ought to explain about those bricks. 
The rest of the pavement on the Speedway 
is pretty smooth. That includes the four 
turns. They're washboardy from the in- 
cessant pounding of racing wheels, but 
they're asphalt, That stretch of bricks is the 
only brick on the track. There's a reason for 
that. You won't find a more sentimental 
bunch of men in the country than you'll 
find in the racing business. ‘So that rough 
stretch of brick is kept for old times’ sake . . . 

More accelerator pressure now. The 
springs and shocks level out the bricks. 
This car isn’t fast, as cars go. Nash doesn’t 
build for high speed. That's not their long 
suit. 

I could do with more back view . . . more 
of the road. A driver should be able to see 
more of the road in his rear-vision mirror, 
it seems to me. That's a fault of most of 
these cars with so-called “fast backs” or 
teardrop tails. 

So far, I had found nothing radically 
wrong with the ’51 Statesman. I liked it. 
It accelerated well. It had a heavy-car feel, 
yet actually it is in the light-car class. It is 
remarkably quiet. That was due partly to 


being heated or entering the car unheated for 
draftless ventilation. Three blowers are used 
for defrosting and air circulation, 


the fact that clearances of the rocker arms 
on their shafts had been decreased, reducing 
valve noise. 

We leave the track and try the infield. 
The car does a good job on the potholes. 
Nobody could find fault with it in this de- 
partment. I like the Statesman better than 
I do the Ambassador. It’s lighter on its feet 

even with a lower compression ratio . . « 

Whew! Bump! The shock recovery is re- 
markable due to the type of valving 
in the shocks, no doubt. That's new. 

I took the Statesman back to the pits and 
climbed into the Ambassador. It had a 
Hydra-Matic transmission. I cast an eye 
over its lines before starting out. 

Changes for 1951 are limited to refine- 
ments both as to styling and mechanics. The 
configuration generally is the same as for 
1950, on both cars. Some people don't like 


mri 
a 
= 


aS 


When the driving was over, I dropped by the 
Speedway garage area to say hello to Pete Clark, 
mechanic on the Bowes Seal Fast Special. This 
car, the fastest job on the Specdway in 1948, 
was driven by the late Rex Mays. 
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the styling with the enclosed front wheels. 
It’s on the bulbous side. But choosing a car 
is like putting a couple of bucks on a nag 
at Hialeah. You do it because you like its 
looks or past performance, or both. 

Td like to point out one thing that maybe 
isn’t generally known. Like them or not, the 
Nash lines, aerodynamically, are among the 
best in the business. Wind-tunnel tests show 
that this body has less wind resistance than 
many others, That’s money in the pocket at 
the gas pump. 

I started rolling the Ambassador on the 
track: 

Tl have to revise what I said about 
the Statesman. I’m not so sure I like it 
better. She's stable . . . the Ambassador is 
stable . . . feels more solid. Getaway isn’t 


as fast. But she takes care of herself at 
high speed. She's absolutely effortless to 
control. 


(hrs 
Here the Statesman, its Speedway preview trial 
over, is backed up the ramp to the trailer that 
brought the two '51 Nashes from Kenosha. 


The seating bothers me. Maybe a big 
man needs all this room directly behind the 
steering wheel and the left door. But for 
me... sitting upright and using the arm 
I'm sitting crosswise to reach the 
accelerator. If you want room, you've got 
it, that’s for sure. It seems to me that the 
brake pedal almost overlaps the accelerator. 
More room . . . a little more room between 
the%wo would help. 

After I stopped I examined the arrange- 
ment of brake pedal and accelerator more 
closely. It was better than it had seemed 
while I was driving, but I still think more 
room there is indicated. 

This steering is tops. Now here's some- 
thing in steering. Look at this baby change 
course at high speed! Now for a tight- 
circle turn, throttled back. I don't think 
Tve taken more than a turn and a quarter 
on the wheel. She turns tight. 
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Remember I remarked last month that I 
was going to come back to the subject of 
steering in future articles? Well, I'm a nut 
on safety. Try to avoid an obstruction on 
the road at high speed in some of these 
new cars with slow-speed steering gears, and 
you're in trouble. You just can’t do it. It 
takes too many turns of the wheel. 

Nash comes a lot closer to having the 
proper steering ratio than most of our con- 
temporary cars. This is despite a boost in 
the ratio, The ratio at the start of 1950 
production was 18.2-to-l. That's angular 
travel of the wheel compared with move- 
ment of the Pitman arm. During the year 
this was increased to 20-to-l. The latter 
ratio is retained for 1951. Yet Nash steering 
is fast enough to make it easy to park. And 
there's no wheel-fight. I took the Ambassa- 
dor over the washboard bumps on the north 
turn at the Speedway without any effort on 
the wheel. Coming into the straightaway, 
she straightened right up when released. 

One more turn around the track, full out. 
The Hydra-Matic transmission picks up 
more smoothly than the one on the Cadillac 
IT used to own. They've improved the trans- 
mission from gear to gear. Still get that 
down-shift, though, decelerating. She's in 
the groove. No complaint on the turns. That 
takes balance. That takes engineering. 

It's quiet . . . a quiet car. Let's see how 
the brakes act. Brakes on now . . . from 
full throttle. No jar from bricks on grand- 
stand straightaway. This is a tough high- 
speed stop. No indication of fading. The 
brakes don't fade. I’ve known them to. It’s 
embarrassing to have brakes fade toward the 
end of an emergency stop. I've known a 
great many cars to do just that, and it can 
get you into a lot of trouble. 

I said good-by to the two men who had 
brought the 1951 Nashes to the Speedway 
as they reloaded the cars on the trailer and 
pulled on the tarpaulin sleeves. Bet they 
caught some shut-eye in those built-in twin 
beds on the way home! END 


This Month's Shaw-ism 


Let's don’t forget that when you get 
into an automobile, your entire future gets 


in with you. abl! 


How robot 


1¢ lays wire is shown above and 
at right, Model hurtles from catapult at 75 
miles per hour. It pulls wire that is coil 
plastic-canvas container, with a 360-degree 
Tn each loop soit will lie Rat on the ground. 

thespin on wing tip lines up wire with drum, 
off after launching. Portable gas engine 
is used to start drone’s motor. 


Tiny Plane Lays 
Wire in Flight 


A rosor plane that lays a mile of wire in 
40 seconds is the Arr latest wrinkle in 
battlefield communications. The radio-con- 
trolled drone, originally designed for target 
practice, is launched from a ult, pull- 
ing the wire out of an open container. 
At the end of the trip, the wire is dropped 
and the plane guided back, all by radio. 
With a more powerful engine in the plane, 
test officers think they can lay four miles of 
wire in two minutes. The setup is being 
tested by Army Field Forces, who think it 
would come in handy to get wire across a 
natural obstacle such as a river. 


Trailer Hitch Doubles as Bumper Guard 


‘N you're not using a trailer, you 
needn't worry about an ugly hitch spoiling 
the clean bumper lines of your new car. 
The one at left has a chrome-plated cover 
that conceals the hitch ball, and serves as a 
bumper guard. The manufacturer says it 
will fit any car, and can be welded to stand- 
ard three-inch hitch channel. Balls come in 
several sizes. An opening beneath the hitch 
allows use of a safety chain, and can also 
be used for a tow rope. The railroad-type 
steel base has a protective skid to prevent 
snagging on obstacles. It’s made by Husky 
Hitch Co., Monrovia, Calif. 
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Television's Five-Ring 


ruonsscent MICROPHONES 
texts 


ane 


BALOrTiCON 
FOR CARTOONS 


MoniTOR FoR 
AUOIINCE 


m 


Bay 
else’s wa) 
narked, the only 
g still are those actually being 
pictures that 
sometime r carefully spills water from a 
i can inte washtub—that’s rain. 
binations of s al ces of black card. 
That's the w it looks at h nt L C a light—that’s the star 
presented sm s 
you think ng tumult five 
But that’s not the it looks lc ii rc n it a back bed. 
vision studio, There it's a frantic hour room—co 
packed with excitement. perfectly ordered entertainment. How do 
There's a tiny stage. It is overflow they do it? 


out moo! 
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tator unit on another part 


X-ray” 
of the _ stag 


above 


plete washer (abe 
while camera N 3 
focused on a separate agi- 


just a‘ washtub. 


the. studio. fr 
the TV camer 
in use, while th 


Bill Morris's home 
Il2. Porutar science 


It requires a combination of magic, in- 
genuity, and plain hard work. By compari- 
son, making movies is easy 

‘Take the Sunday-night Fred Waring Show, 
one of the best and most complicated pro- 
ductions on the air. Come backstage with 
Poputar Science and you can see video leg- 
erdemain at work. Regular spectators—they 
pack the Columbia Broadcasting System 
theater from which the show originates— 
hear little and less, for the performers 
are hidden by scenery, equipment, and a 
stage-wide wall of fluorescent lights. But 
you can follow the PS cameras and reporters 
behind the scenes, on the stage itself, and 
even into the tightly guarded video control 
room 

The first thing you notice is the stage. 
It looked spacious on your screen at home, 
but actually it is only 50 by 70 feet. 

And what they've crammed into that 
space! There are 69 of Fred Waring’s Penn 
sylvanians and all their instruaments—includ- 
ing a pair of grand pianos, two harps, and a 
celesta, There are more than 40 technicians 
behind the cameras. There are three big TV “ain” Infue nicked up by this camera iy supers 
cameras, one mounted on a crane the size imposed over the picture of the actors. 


A washtub and garden sprinkling cans are es~ 
sential equipment in a TV studio—they mak 


Standard Balopticon pro- “Si is played by Morley At home it seems Joan 
jector put “jalopy” cartoon a arhart_as stars twinkle ap- Wheatley is singing in a gar- 
on movie screen so TV propriately. Stars were holes in den, Actually, there are only 
camera could pick it up. Cardboard, lighted from behind the gate and a few bra 


of an automobile. There are two micro- 
phones on dolly-mounted booms. And there 
are all kinds of miscellaneous paraphernalia 
ranging from three of the sponsor's washing 
machines to a galvanized washtub used in 
a trick-elfect scene. 

Yet imaginative tricks make the show look 
as if it were put on in a giant Hollywood 
sound stage. In one comer of the stage is 
a sloping wooden ramp. When the glee club 
stands on the ramp, and the camera focuses 
on a singer standing in front of it. the 
effect is of a chorus stretching far into th 
distance behind the soloist. Actually all a 
very close together 


Platform Stretches Space 


Another space stretcher is the platform 
extending hack from the stage out over room 
stolen from the audience. It looks like th 
runway in a burlesque theater, but no chorus 
cuties parade down this ramp. The big 
camera crane rolls back on it for lo 
that include almost the whole stage 

That camera crane itself—a $7,000 clec- 
trical, hydraulic. and mechanical marvel 
plays a inajor role in creating the illusion of 
space. It can shoot the camera up 14 feet 
high, drop it to floor level. swoop it around. 
in graceful. tilting circles. glide it in and 
out. Its versatility gives the pictures you 
see at home that all-the-room-in-the-world 
to-move-around-in feeling. Yet in making 
those pictures. it continually shaves close to 
performers and equipment 


x shots 


Four Ways to Turn 


It is an intricate, cast-metal seesaw- 
era and cameraman on one end, counte 
balancing weights on the other—that tilts 
and swings on a barber-chair hydraulic lift 
that rides on an electrically driven cart. All 
sorts of combination movements are possi- 
ble. The seesaw not only tilts through most 
of 90° but also rotates horizontally through 
nearly 360°, The camera platform has a 
foot-operated semicircular gear that swings 
it through 180°, The camera itself can also 
spin on its “pan head.” And the cart turns 
like a coaster wagon. jis means there are 
four separate ways to swing the camera 
Without co-ordination among the camer: 
man and the two dolly “pushers.” all four 
motions can work against each other—with 
everything moving but the camera itself! 

Waring’s crew calls the crane “The Mon- 
ster.” It is one. It’s by far the biggest ma- 
chine on the stage. And it looks alive. It 
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‘Cameras Nos. 1 and 3 are mi 

‘pedestals,” which must be handled entirely by 
cameraman, Pat McBride (above) shows how 
he raises camera with foot while hands are bt 


nted on heavy 


is is what you see through a TV camera's 
viewfinder (below). Viewfinder is electronic, 
not optical, using small cathode-ray tube. Knob 
at right focuses, big handle changes lenses. 


can be positively frightening to spectators 
in the front seats when its camera-bearing 
arm swoops by inches overhead. A new 
model now on order will look even more 
weird—both its arms will telescope in and 
out, besides doing all the things the present 
Monster does. 


Control Room Has Best View 


The best place to catch the tense spec 
tacle of a show being televised is from the 
video control room. You can see everything 
each camera sees on the monitor screens ¢! 
crowd the small room. You can watch the 
behind-camera action through the big win- 
dows. You can hear the performers. And 
you also hear at least half the directions 
and warnings that stream between the tech 
nicians in the control room and those on 
the stage—all are hooked into a party-line 
intercom system. 

The control room itself is an exciting 
place during the show. In the front row 
it two “shaders,” technicii who adjust 
the quality of the picture from monitors 
connected to the individual cameras. B 
hind them are the three men who control 
what the audience ‘s. They watch the 
stage, the individual camera monitors, a 
fourth monitor that shows the picture se- 
lected for actual telecasting, and a fifth one 
that shows the picture leaving CBS Master 
Control. 

The associate director, Bob Simpson, fol- 
lows the script and warns the camerame: 
where to move for their next shots. Along- 
side him is Bob Banner, the 28-year-old 
director-producer responsible for the show. 
He voices the actual commands. With just 
a hint of the Texan's slowness in his voice, 
he will tell Al De Caprio, who operates the 
Monster-mounted No. 2 camera, “Move in 
closer, two. Tha-a-at’s it. Okay! Take Two.” 


* Does It 


This last order puts Camera Two on the 
air. For then Frank Protzman, the technical 
director, or “switcher” (he sits next to Ban- 
ner), punches a button on his little control 
panel—and everybody at home sees what 
Camera Two sees 

It’s not always this easy. Sometimes a 
camera will run afoul of wires at a crucial 
moment. Then the atmosphere inside the 
control room sparks with barked commands 
“Get in position! Get in position 
More often it’s just the complication of 
arranging a big cast and crew for tricky 
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Hour’s closing words are spoken by Fred War- 
ig from his podium, which has built-in TV 


shots while the show is on. Like the “Stormy 
Weather” scene, which called for the two 
pianos to be shown through driving rain. 

Associate Director Simpson “readied” 
Camera Three, saying, “Three, move over 
for the rain.” Camera Three was then turned 
around and focused on the water spilling 
from a sprinkling can into a tub. 

Director Banner watched the “rain” on 
Three's monitor and also the picture of the 
pianos already being telecast from Camera 
Two. At the right moment, he made a grace- 
ful, twisting motion with his hand and said, 
“Super Three. 

Switcher Protzman then worked two small 
levers on his control board, superimposing 
the rain picture from ‘Camera Three over 
the piano picture from Camera Two. Tele- 
viewers at home saw the pianos through a 
sheet of rain. 

Other tricks—a background of stars for 
the “Stardust” number, an inset of a soloist's 
head over a shot of the glee club, a china 
cat sitting on the piano keyboard for “Kitten 
on the Keys”—are done much the same way. 

The tense pace continues in’ the control 
room until Fred Waring says, “... Thank 
you once more for inviting us into your 
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monitor so he can watch show while taking 
part. Card held by assistant has Waring’s not 


home. We hope to be with you again next 
week. Good night.” 

Camera Two dollies back for one of those 
long, long shots, while Camera Three dollie 
in for a close up of the General Electric 
emblem. This is the last super. It’s over. 

But even then Banner and his crew don’t 
relax. They're already thinking up new 
tricks and sequences for next week. END 


400 Pictures 


or One Story 

Covering the Waring show was one 
of the biggest photographic assign- 
ments tackled by Porutar Sctenci 
recent years. Chief Photographer Bill 
Morris directed a crew of seven, who 
shot more than 400 pictures with a 
dozen cameras ranging from studio 
view jobs to 35-mm. miniatures. And 
that doesn’t include the photographic 
“notes” made on the scene by cover 
artist Denver Gillen with his camera. 
The whole thing was done in one 
week end, during the rehearsals and 
actual performance of a single show. 


Te ae ae ee ee ee 


Dummy Tests Sleeping Bags 


NickNamep “Lumpy,” because of the ten- 
dency of his stuffing to bulge, the life-size 
dummy above helps the Army try out sleep- 
ing bags. He wears long underwear and a 
number of electrical heating elements, Ob- 


Garage Door Is Lightweight 


Licutweicnr garage doors of aluminum 
now are built like airplane wings by the 
Tubular Aircraft Products Corp., Los An- 
geles. Corrugated for strength, the skin is 
flush-riveted to channel and X frames. Easily 


servers tuck him into a sleeping bag and 
turn on the current. How rapidly the ele- 
ments warm up shows how much heat is 
retained by the bag and, hence, how well it 
will protect a user from cold. Currently. 24 
bags of different sizes are under test at a 
Quartermaster laboratory in Lawrence, Mass. 


lifted (left, above), a finished door weighs 
only 42 pounds. It may be left in its gleam- 
ing natural state or painted, and raised by 
an electric motor or a spring-balanced finger- 
tip control. Two single doors, joined to- 
gether, form the double doors of the garage 
pictured at right above. 
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Elephant Driven 
‘te by Engine 


BOUT the only thing that this 

mechanical elephant can't 

do is mooch peanuts from small- 

fry visitors. Built in England by 

Frank Stuart, Jumbo gives rides to children 

in amusement parks. What's more he can 

flap his ears and wave his trunk. Measuring 

12 feet long and eight feet high, the robot 

has 9,000 parts housed in a steel frame. His 

“hide” is toughened paper. A four-cylinder 

gasoline engine, at the back of the animal, 

powers the movable parts of the body 

through a system of cranks, cams, and con- 

necting rods. The pseudo-pachyderm costs 
about $3,000. 


Big wheel in each foot carries load; smaller 
wheel in front just guides enclosing frame. Each 
main wheel must be locked at right time as ele- 
phant walks to prevent leg from rolling. back. 


Jet Intakes Get Doors 


Doors are now installed on the intake 
end of some Air Force jet engines to keep 
out foreign objects when a plane is on 
the ground, and to reduce wind drag dur- 
ing flight when the engine is not in use. 
The photo above shows the covered in- 
take of a Con B-36; both bombers 
and reconnaissance planes of this type are 
equipped with four jet engines and six 
pusher-type piston engines. The inset 
shows how the intake looks when it is un- 
covered. The doors are switch-operated 
from the pilot’s compartment. 


Snow Becomes Drinkable 


In Arctic regions Navy personnel get 
drinking water from this snow melter. 
When snow is shoveled into the hopper, 
as above, it is liquefied by heat roaring 
through a pipe inside the melter. Using 
gasoline or Diesel fuel, the kettle pro- 
duces about 50 gallons of drinkable water 
per hour. Water is drawn from a faucet 
at the bottom of the melter. Scales on 
the ground are for weighing water. 
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k speedsters like the M.G. 
Fred Stammer, of Bur- 
but he wanted 
a junked 1936 Euro- 
pean-sty chassis to a Ford V-8 
“60” engine, he got one. 

The marriage pony was hard work 
and a lot of ingenuity. 

A slick, robin’s-egg-blue paint job hides 
the more than 1,000 aircraft-type flush rivets 
that hold the body of Stammer's de luxe 
jalopy together. Being a sheet-metal worker 
at the Lockheed aircraft plant helped him 
to do a good job on it. The Willys cha 


fornia are sle 
Midgets envied b 
bank. He could: 


hand~ 
steering wheel—with ste 
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Ford + Willys = 


Sports Special 


was stripped down to frame rails, axles, and 
steering gear. Shortened and narrowed, the 
frame is powered by a stock Ford engine, 
reworked to purr at better than 5,000 r.p.m., 
and has a homemade water-injection s 
via the air cleaners, to coax more speed. 

A 1,600-pound lightweight, the car just 
edges over 34 inches at its tallest. Wheel 
base is 98 inches, and axle ratio 4.17 to 1. 
A remote-control handle of aluminum does 
the gear shifting, and the Willys cable-oper- 
ated brakes are intact. Instruments include 
tachometer, ammeter, oil-pressure, tempera- 
ture, and vacuum gauges, Stammer built 
the tachometer drive him: 


ed 


pit is lined with fine, pleated Teather. Panel has 
bbut no speedometer. 


Builder is snug fit. Rear mudguards, side mufflers are motorcycle parts; windshield, Lucite. 


aan 


Stock Ford V-8 460" engine was litt 
carburetors and a pressure tank to 


ir cleaners, Heavy-duty, truck- 
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Machine ‘with Whirling Razor Blades Kills Weeds 


AMERICAN growers of flax straw—used to 
produce linen—may be in a better position 
to compete with European producers as a 
result of this weed eliminator. Designed by 
Floyd Grapp, of the University of Minne- 
sota, the machine straddles rows of the 
closely planted crop. Between each pair of 


Shower Connects Up Easily 
Nerren a plumber nor an electrician is 

needed to install this combined shower and 

electric water heater, produced by Barton 


Products, Inc., Defiance, Ohio. Water is 
supplied and drained away by hose. The 
heater, controlled by a heavy-duty thermo- 
stat, can be plugged into any outlet. A mix- 
ing valve adjusts the proportion of hot and 
cold water supplied to a special, aerator- 
type shower head. 
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rows a shaft descends to a rapidly whirling 
disk holding four razor blades. The disks. 
operated close to ground level, cut down 
the weeds while leaving the flax undis- 
turbed. This enables the flax to be har- 
vested without an accompanying crop of 
weeds, which would lower its quality. 


Mul 


‘Metal Turbine Alloy 

Seven metals are combined in a modern 
gas-turbine alloy, called Inconel X, which 
withstands temperatures up to at least 
1,500° F. In decreasing order of percent- 
age, ingredients include nickel, chromium, 
iron, titanium, niobium (which up until re- 
cently was called columbium), aluminum, 
and manganese, 


Steel-Wool Muffler for Planes 


Excrxe noise is reduced as much as 60 
percent without loss of power by a light- 
weight aircraft muffler developed by Aero 
Sonic Corp., New York City, and installed 
on plane above. Sound is absorbed by stain- 
less-steel wool blanketing, rather than baffles. 
Venturi curves on the tailpipe help scavenge 
exhaust gases. and an air scoop in front helps 
res. It is CAA-approved for 


Mouse Built In-the-Round 


if ites = odd-looking structure above isn’t a 
native African chief's hut. It's an ultra- 
modern house designed for A. G. Ford, of 
Aurora, Ill, Built on a framework that re- 
sembles an open umbrella, it has no con- 
ventional doors, walls, ceilings, or windows. 

hingle roof, resting on steel ribs, 
covers most of the house, On top is a glass 


Only interior structural support is a central 
steel beam from which ribs extend outward like 
an umbrella. Raised platform will serve as a 
studio for Mrs. Ford, an artist. 


dome. An open section, seen in the photo at 
left below, will be screened. A grassed ter- 
race will extend into the living quarters, 
with plate-glass walls protecting the rest of 
the interior from the elements. At each end 
of the house is a smaller half sphere, con- 
taining bath and bedroom. A carport com- 
pletes the unusual architectural treatment. 


Highly-polished chunks of cannel coal and 
thick blocks of blue-greea glass are combined to 


form a striking, massive wall. Brightly colored 


glass marbles are embedded in the mortar. 
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Cutaway conception based on 
present U. S. Lark rocket shows 
how @ ground-to-air guided mis- 
sile would run down any enemy 
bomber that ducked through our 
fighter defense. 


By William S. Friedman 


DRAWINGS BY WILLIAM HEASLIP 


Bronze Hiroshima, a lone enemy plane 
was hardly worth an air-raid alarm. To- 
morrow, that single plane—a stray or a lone 
wolf depending on surprise—could be the 
one with the A-bomb. The vital need to pick 
him off short of his target is one of the rea- 
sons our defense planners are grooming a 
growing stable of guided rocket missiles. 

Their big difference from the conven- 
tional rockets and antiaircraft projectiles 
used in Korea is that these birds with 
vacuum-tube brains can change course after 
take-off. Can follow a speeding target and 
blow it out of the sky, no matter how it 
tries to turn away. 


Knocking down tomorrow's sneak A-bomber 
is a job for a flying torpedo with built.‘ 
radar eyes and its own vacuum-tube brain. 


For an idea of what it takes to do that at 
bullet speed, take a look inside the Lark— 
as sketched at left. 

This ground-to-air torpedo is not the 
newest of our guided missiles: others, still 
under wraps, include slim supersonic killers 
for launching from planes. But the Lark is 
the one we can talk about now, 
probably the one with the longest his 
flight-tested modifications. Fairchild En- 
gine and Airplane Corp.’s Guided Missiles 
Division, Farmingdale, N.Y., recently re- 
ceived orders to turn out the latest version 
for all three services—Army, Navy, and Air 
Force. 

Today's Lark is a lineal descendant of the 
XSAM-N-2a, an antiaircraft missile devel- 
oped late in World War II to knock down 
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Kamikaze attacks on our Pacific Fleet. Its 
new designation, CTV-N-9, means that the 
present model is a “Component Test Ve- 
hicle”—a means of testing the accuracy and 
military usefulness of some part of the mis- 
sile, probably its guidance system. The N is 
the designation of Fairchild products, and 
the 9 indicates the number of modifications 
so far—evidence that the Lark is close to 
combat use. 

To look at, the Lark is a streamlined fuse- 
lage, thicker than a man and about 14 feet 
long, with four stubby wings sticking out at 
right angles to each other. A similar cross- 
shaped tail is set at a 45-degree angle to 
the wings. Hinged panels on the wings 
control steering; those on the tail, climb and 
dive. Bank and roll are controlled by re- 
tractable ailerons that extend from the 
wings when needed. 


For Combat, War Head Would Be Added 


Inside, the Lark carries its electronic 
guidance system in the forward section. 
For combat, this would also contain a war 
head and detonating gear. The fuel system 
is amidships, and the engine aft. 

This rocket engine, built by Reaction 
Motors, Inc., burns analine, a powerful coal- 
tar derivative, oxidized by red fuming nitric 
acid. Those fluids are force-fed into the 
combustion chamber by compressed gas. 
Since the two fuels burn on mixing, no igni. 
tion system is necessary. The combustion 
gases, jetted to the rear, give the Lark its 
terrific thrust. 

Just how the Lark tracks and homes on its 
target the military isn’t saying. The target- 
seeker system could be either of the two 
basic missile-guidance schemes, or some 
combination of them. These were explained 
recently by Prof. Hermann Oberth, rocket 
scientist who developed the V-2 for the 
Luftwaffe. He told how the Germans de- 
veloped both systems for missiles built in 
1943-'45 in hope of stopping the Allied air 
offensive. 

In the simpler, called the Passive System, 
a control station on the ground tracks the 
fleeting missile by radar and directs it by 
FM radio signals to the general vicinity of 
the target. There the missile’s own seeker 
mechanism takes over and homes on the 
echoes of ground-station radar as they 
bounce off the target. 

In the more complicated Active System, 
the rocket rides to the target area on a thin 
ground-radar beam that tracks the target 


Just after take-off, Lark trails dense white smoke 
from the solid-fuel booster rockets, similar to 
JATO bott] 


les. A moment afcer this picture was 
taken, the booster fell clear. 
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like a searchlight beam. On its way, the 
missile, carrying its own miniature radar 
transmitter as well as receiver, also scans the 
sky. And once it sights the target, the 
missile cuts off from the ground-projected 
beam and heads after the enemy on its own. 
The big advantage here is that accuracy 
of aim actually increases on the final target 
run, instead of diminishing with the distance 
from the ground station. One disadvantage 
is that the flea-powered radar transmitter 
you can at present pack into a missile has a 
narrow scanning cone. It may miss the 
target altogether. High-efficiency miniature 
electronic gear may lick that problem. 
Informed speculation on the ground-to- 
air missile’s coming role figures it to take 
the place of conventional antiaircraft artil- 
lery and short-range fighter planes on the 
inner perimeter of defense as bombers fly 
higher and faster. On the outer perimeter 
would be radar-bearing patrol aircraft. 
These, with early-warning surface radar on 
land or at sea, would vector carrier fighters 
or long-range interceptors to the combat 


area. Any enemy survivors that came closer 
would be in range of a second ring of 
fighters. 

Still there’s that possibility of a few planes 
—maybe only one—sneaking through. And 
you can never tell which one may have the 
A-bomb. Picking off those strays just short 
of their goal is a job for the Lark, or some- 
thing like it, taking off from a ring of 
launching sites surrounding the defended 
area, 

For a guided missile has more than just 
speed, range, and accuracy. The Lark's 
four-way wing arrangement—completely im- 
practical in a man-carrying plane—gives it 
immense advantage in combat maneuvering: 
one set of wings is always in vertical bank 
position, required for the sharpest turns. 
And _a missile can take acceleration that 
would pull a man apart. It doesn’t black out 
in the tightest turns. It has no survival in- 
stincts to make it veer off course when the 
danger becomes too great. Its electronic 
brain has only one idea: to seek out and 
destroy the enemy. END 


PS Readers Keen About New TV Photo Hobby 


Sevenat nights each week a mechanic 
in Ohio focuses a camera on his TV 
sereen and settles down to make a few 
more shots for his album. 

From previous failures, the mechanic 
now knows exactly what to do to get good 
shots. He sets the camera firmly on a 
tripod, puts on a portrait lens, and moves 
in close for a big image. He makes sure 
of his focus. He opens the diaphragm 
fully and sets the shutter at a slow speed 
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anywhere from 1/5 sec. to 1/25 sec. 
And then, with his finger on the cable 
release, he 's for the moment when 
his subjects are moving least. 

Have you tried this fascinating new 
hobby? Suggested by Poputan Science 
(Aug. ’50, p. 184), it is enabling many 
amateur photographers to have as much 
fun at home as others have on vacation 
trips. Below are two examples of their 
work. More will appear in future issues. 


This baseball scene 


s shot by Jim Feron, 
of Kew Gardens, N. Y., when the Dodgers 


played the Indians on Ju He used a 
1/35-sec. exposure at £/4.5 with his Bantam 
camera set 2% feet from the 10-inch screen, 
This gave small image. A portrait lens would 
have given a bigger one—and a better photo. 


New Louvers Aim Heat Anywhere Y 


Heat can be aimed like spray from a 
hose with new air diffusers for the high- 
mounted “unit heaters” used in many 
big buildings. In the demonstration abov 


New Gangplanks T: 


TeLescorinc aluminum gangplanks have 
replaced the old-fashioned kind for con- 
necting luxury liners with the $2,700,000 
ocean terminal at Southampton, England. 
The new power-operated gangplanks (at 
top in photo above), mounted in pairs on 
turrets that roll back and forth along the 
pier, can telescope in and out, raise and 
lower. When not in use, they are swung 
against the side of the pier (as in drawing). 


pu Need I 


smoke is being sent two ways at once to 
show how one heater could warm both a 
doorway and a store counter, The diffusers 
are made by Trane Co., La Crosse, Wis. 


CATALYST 


on RADIUM 


Radium Gauges Catal 


Arosic rays from radium are keeping 
track of catalyst material in the Sun Oil re- 
finery at Toledo, Ohio, Because of the heat— 
around 1,100°—and abrasive dust in the 
catalyst tanks, ordinary gauges can’t tell 
how full the tanks are. But radium placed 
on one side of the tank can, since the num- 
ber of rays reaching a Geiger counter on the 
other side depends on the amount of cata- 
lyst between the radium and the counter. 
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*Copters Save : Recene. 
Lives in Korea 


pl ben action photos from -the South 
Korean fighting front show the versatile 
helicopter in a new war role. Fitted with 
covered litter carriers, and able to land and 
take off where even grasshopper planes can’t 
go, the ‘copter emergency ambulances speed 
critically wounded Gls from mountainous 
forward areas to Army base hospitals. 


Wounded soldier is eased into lower half of 

one of a pair of outrigger pods attached to 
helicopter. Built-in crosspieces near each end 
of the carrier support litter poles. 


2 Cover goes into place to protect patient 3 Flying ambulance t: off, balanced by 
from wind and dust during hop to the hos- WJ a wounded man on each side. Helicopter 
pital. The cover has plastic windows at both evacuation is used only for most critical cases, 
ends and slits to provide ventilation, where road tr_p might prove fatal. 
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Hurdle Prevents Track Spills 


A xewall-aluminum hurdle, being cleared 
at left above, was designed by John Mar- 
zucco, a high-school track coach at Ardmore, 


Long Wing Gives Added Lift 


Lowen wind resistance and higher load 
factor are claimed for the long wing~-106 
feet from tip to tip-on the experimental 


Sunshine Screened to Suit 


‘Tue bathing beauty below can adjust the 
screen behind her from complete shade 
(vertical position) to any degree of sunshine 
by tilting the frame. Aluminum louvers set 
closely together at a fixed angle in an alu- 
minum frame screen sunlight but permit 
cooling breezes to blow through. Draper 
and Vaughn, Phoenix, Ariz., make it. 


to prevent spills. If the crossbar is 
kicked, it doesn’t rise to trip the runner, but 
tips over the entire unit, as shown above, at 
right. Telescoping sections permit adjust- 
ment to various heights. 


French plane above. Despite its length, 
wing surface is only 218 sq. ft. During trials 
Airport, near Paris, the 40-hp. Hurel- 


H-D 10 averaged 124 mop.h., and 
reached an altitude of 15,000 feet. 


Photo Brush Is Radioactive 


Static created when a camel’s-hair brush 
is used on photographic negatives or slides 
attracts damaging dust. The Static Master 
brush below incorporates a coating of radio- 
active polonium, bonded to a metal-foil 
strip, that ionizes the air and bleeds off this 
troublesome static. Nuclear Products Co., 
Costa Mesa, Calif., makes it. 


TELEVISION 


RELAY ANTENNAS, 


TAL 
FQUIPMENT) 


Oklahoma's de luxe press gallery has 
everything from snack bar to ator 
to help newsmen cover fast action. 


DRAWING BY STEWART ROUSE 
HE only thing sportswriters lack in the 
new press box at the University of Okla 

homa’s stadium is a prepared-in-advance, 

play-by-play description of the game. Ev 
other convenience to assist newspaper, 
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dio, TV, and newsreel coverage is there. 

The three-story structure—straddling the 
50-yard line atop the stands 130 feet in the 
air—has its own private elevator, big enough 
to handle heavy camera and broadcasting 
equipment. For the writers, there are 65 
seats on the first floor, all with an unob- 
structed view of the playing field. Most 
have built-in telegraph connections. Loud- 
speakers in the ceiling bring a play-by-play 


commentary from an announcer in tele- 
phone contact with two men on the playing 
field. An electric meter flashes the yardage 
gained by each team. Next door is a snack 
bar (hot barbecued turkey). 

The second floor has seven radio booths 
and a television booth, all soundproofed, 
plus several booths for officials. The third 
floor is for cameramen—TV, newsreel, and 
still-with one side completely open. END 
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Trawler Brings Fish 


Home in Frozen Packages 


By Stephen Winship 
PHOTOS BY HARRY LIPPMAN 

HE next package of frozen fish you buy 

may be literally right off the boat. 
Responsible for the innovation will be the 
139-foot, 600-ton Ocean Life of Boston, 
first Atlantic Coast fishing vessel equipped 
to package and quick-freeze its catch at sea. 
A $225,000 conversion job has transformed 
a typical New England trawler into a nine- 
knot, Diesel-powered floating factory. 

Cone-shaped 100-foot nets, dragged along 

the ocean floor, dump haddock, cod, redfish, 
sole, and flounder on the deck of the Ocean 
Life for sorting. Then the fish go down a 
chute to a 25-foot-square processing room, 
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where two eight-man shifts tum them into 
fillets ready for the kitchen stove. Quick- 
frozen in a forty-below freezer, the pack- 
ages are then stored in five-below coolers 
that can hold 250,000 pounds of fish. 
Other trawlers preserve fish between lay- 
ers of chipped ice, and must return to port 
before the catch spoils. Consequently, 
Yankee fishermen have been unable to stay 
at sea long enough for cruises to rich fish- 
ing banks off Canada and Newfoundland, 
or for capacity hauls along depleted New 
England banks. The Ocean Life may set a 
style for far-ranging new craft, operating 
more profitably and bringing back fish of 
better grade for American dinner tables. 


Down the chute to the pr 
deck of Ocean Life, goes 

caught haddock. How fish are turned into frozen above. Then 

fillets is scen in the following photos, 


at center of fille 
bin, two workers str 


n central patt Of ta 


alt . 
4 os 
rf | | 
T — 
| —— 


Turned halfway z center Metal tray holding four cardboard boxes goes 
table bri ih ct into freezer. Quick-frozen, fish keeps as long 
pound boxes of waxed eardboa 
placed on roller conveyer at lower right. 


ts. Ship's product, ready for mar- 
at top of opposite page 
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non b RAF target launch 
(top) sails under control of push buttons on box 


Mu 


Mw: 
Royal Air Force bombers. It can cruise 19 
hours without a man on board, controlled 
by musical “beeps” radioed from a mother 
ship. The signals, each of a distinct pitch 
trigger devices that turn the wheel, adjust 
the throttle, start and stop the ¢ 
switch target lights on and off. A converted Fire mechanleal devices adjust boet’s sand 
rescue launch, it is protected by 6% tons of ard controls, can be disconnected quickly to 
4-inch armor plate on its deck. turn it back to ordinary, manned operation. 


ic Runs RAF Targe 


steers this new target boat for 


Boat 


ves, and 


Big Sticks Boost Short-Wave Antennas 120 Feet Up 


Ir taxes long poles for short waves. at Corpus Christi, Texas. Three flatcars 
These—each taller than a 10-story building were needed to bring the wooden poles to 
will support antennas for a private radio the plant of the Koppers Co. (below), 
network of the Central Power and Light Co. where they were treated with creosote. 
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Hot Atoms Aid Steel 


A STEELMAKING test with radioactive 
tracers led to the dramatic scene above, at 
the Ford Motor Company, Wearing gloves 
and respirator for protection from radio 


fakers 


Electric Swit 

No incers are the workmen assembling 
the mighty electric switch pictured below 
They're simply dwarfed by the size of the 
apparatus, a Westinghouse compressed-air 


h 20 Feet 


circuit breaker being built for a New York 
City 


power company. Standing 20 feet 
n, it will be used to switch huge blocks 
tric power on and off 


activity, an engineer collects vapor from a 
ladleful of molten steel with an inverted 
funnel. A vacuum pump draws the vapor 
into collecting bottles, in background at 
left, for tests to find out what happens to 


elements when high-quality steel is made. 


Training Aid for Tennis 


Ser up on lawn or beach, the Kum-Back 
Tennis Trainer, above, gives tennis fans the 
equivalent of a boxer's punching bag. By 
swinging at a tennis ball gyrating on a 
tether, a beginner can practice all kinds of 
strokes, and an expert can keep limber. And 
there’s no waste footwork retrieving tennis 
balls batted off the lot. 
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Melicopter 


Firemen Put 
Out a Blaze 1%. 


gineer Leonard Ramon sighted a fire endanger- 
ing line. Following photos show what happened, 


patrol 
New Orleans Public Service en: 


p view from air at 3:06 p.m, showed Ramon From phone booth, Ramon at 

that marsh-grass fire had set one le ablaze and 9 3:16 transmitted report of the 
3 lane sped him to power-line fire and its location to 

, to report, at 3:12, headquarters of the power company. 


New Orleans airport and landed him there, 


I 


4, While company dispatched line crew to try hip boots, grabbed extinguisher, and, took off 
to get to fire by Ramon himself donned for scene in borrowed helicopter at 3:50. 
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rst there at 3:58, ‘copter ferried in cluded next day when crew brought by swamp- 
bucket brigade that put out fire. Story con- crossing “marsh buggy” repaired burnt pole, 
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Section of “doughnut” tube through whi 
atomic particles will race, showing oblong cross 
section, is installed between poles of magnet. 


ped plate being sprayed with paint is one 


ilar pieces, half an inch thick, 

welded together to form laminated body of big 
Slot of "C" faces outward and encloses 

tube, Magnet’s 1,100-volt power 

gives peak current of 500 amperes. It 
Consists of {wo goicritors,-a giant 37-ton. Ay 
wheel, and a driving motor, all on one shaft, 
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Ring-shaped magnet of 32-foot 


1,300,000,000-electron-volt_ machine is 


England's entry in an_ international 
ce to build the first billion-volt atom 
smasher. Designed by Prof. M. L. E. Oli 


phant, it is now nearing completion at the 


Traffic Light 


Senoot buses carry traffic lights ina 
safety scheme successfully tried out in Chi- 
cago. When a bus stops, it displays a red 
light visible from front and rear, halting all 
traffic until alighting children have crossed 
the street. Then a green light allows traffic 
to proceed. Amber and red lights together 
warm that a stop is about to be made. 
Operated by the driver with’ a dashboard 
control, the stop-go light has been found to 
be easily understood and promptly obeyed 
by motorists. 


‘uton Bus 


\op-go light on school bus turns red, halting 
I traffic while alighting children cross street. 
invention of Fred S. Martin, Chicago trans- 


It 
it expert, who has patented it. 


810-ton weight, gives layer-cake silhouette to England's billion-electron-volt atom smasher. 


University of Birmingham. Soon it will top the billion-volt mark. The others, build- 
propel atomic particles to enormous veloci erica, are Brookhaven National 
ties in a “doughnut” vacuum tube within a Laboratory's 3,000,000,000-electron-volt cos- 
32-foot-diameter electromagnet. It is one motron and the University of California’s 
of three proton synchrotrons expected to ,000,000,000-electron-volt bevatron, 


‘ab Seat Fits 256 Drivers 


Vimtva.ty anyone but a circus freak 
ake himself comfortable the driver's 
seat of the new Checker taxicab. Four 
acting knobs adjust the foam-rubber 
nd back rest to 256 different positions, 
to suit the size, shape, and weight of any 
of a number of drivers who may operate the 
cab. Makeshifts such as bricks, boards, and 
pads t pt a fixed seat aren't needed. By 
eliminating discomfort, the adjustable seat 
helps the man at the wheel to concentrate 


to ft its occupant with aid of four 
which three are seen in picture at righ 
adjustment knob is at front of the scat. 
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Making Pigskins yee 
Out of Cowhide 


By George H. Waltz, Jr. 


Ps PHOTOS BY HUBERT LUCKETT 


‘OTHING takes a beating like a football. 
Kicked, thrown, squeezed, and pounced 
on from one end of the field to the other, it 
must have built-in ruggedness to take it. 
Just how tough a football can be was 
illustrated recently in the testing labora- 
tories of the A. G. Spalding plant at Chico- 
pee, Mass. One of their best balls, the J5-V, 
was placed in a large compression testing 
machine. When the ball finally burst, it had 
taken a squeeze of 24,500 pounds and been 
flattened from 6% inches to half an inch. 
Only the best parts of the best cowhides 
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go into top-grade “pigskins.” A ball must 
not only be rugged; it must also meet the 
rigid specifications set down in the football 


rule book. To be an official ball, it must 
weigh between 14 and 15 ounces and meas- 
ure between 21% and 21% inches around its 
girth and 28% to 28% inches around its 
length when inflated to 13 pounds per 
square inch. 

Although Spalding still makes about five 
times as many regular footballs for daytime 
use as they do white and yellow balls for 
night play, 1950 figures show that three 
times more night balls are being made this 
year than last—a fair indication of the grow- 
ing popularity of football under lights. 


d Foothatts 
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How “sabot” carrier for 
model missile is broken 
up by air stream, leaving 
model to fly alone, is 
shown in drawing at right. 


‘omplex photographie 
sketched in cutaway 
below, records times of 
flights’ of missiles tested 
gallery 


in “shooting 
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Guns Shoot 
Tiny Models 


Y SHOOTING tiny rocket models out of 

a gun, scientists of the National Ad- 
visory Committee for Aeronautics aré learn- 
ing how big missiles act in supersonic flight 
miles up. The NACA’s shooting gal- 
tually a new kind of wind tunnel. 
ure tank blows air into the tunnel at 
several times the speed of sound. Into the 
teeth of this gale, the carefully proportioned 
models are fired from a gun, traveling only 
65 feet before they smash into a container. 
The guns used range from .22-caliber 
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sporting rifles to three-inch cannon. When 
being fired, the model itself is encased 

carrier made of nylon or Lucite plastic that 
just fits the gun barrel. This carrier, called 
a “sabot,” breaks up and falls away as soon 
as it leaves the gun muzzle. Thus the mis- 
sile makes its test ride alone. 

During the brief flight—it lasts only about 
1/100 of a second—four still pictures and a 
movie record are made. The missile trips 
photoelectric cells that fire very short, pow- 
erful flashes, making shadow photographs. 
Simultaneously, a complicated system of 
mirrors and prisms reflects the flashes to a 
rotating circle of 35-mm. movie film, estab- 
lishing the time the shadow pictures were 
taken. Scientists study the photographs to 
get data on lift, drag, and other factors. 


s 4 fins of model rocket fit into slots 
of clear-plastic jacket, or sabot. The sabot pro- 
tects model while inside gun barrel, also acts 
as piston to prevent escape of gases until model 
leaves gun, It falls clear of missile within first 
five feet of travel down the range 


Among the guns used to fire the models is this 
50-caliber machine gun. It is shown mounted 
on a three-inch cannon, which is kept lined up 


by side spring. Models have also been shot 
from .22-caliber rifle and 20-mm. and 37-mm. 
cannon, They sometimes hit 3,600 m.p.h. 


ar ceiling in top photo) to darken 
room for movies, Ordinarily, single master 
control (bottom) adjusts light in all rooms, 


Electric Eye 
Adjusts Blinds 


'HE sun controls itself to provide even 
lighting in classrooms of the new 
Will Rogers school in Ventura, Calif. 

A photoelectric cell responding to the 
amount of sunlight striking it turns the 
trick. Through a series of relays and 
electric motors, the output of the photo- 
cell automatically opens or closes vertical 
louvers shading the windows of all the 
11 rooms in the school. 

Each room also has an individual con- 
trol so that the teacher can disconnect 
the master system and close the blinds for 
showing movies. The installation was 
developed by Minneapolis-Honeywell. 
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THANIUM: . 


may use propellers of titanium. 
Other future and present uses 


“ Ou i N ext ¥ are shown on next page. 
> Major Metal? ==: By Harland Manchester 
MPs prawinas BY RAY PIOCH 


Anew he challenges aluminum and steel as a | 
structural material for airplanes and rockets, % 
guns and armor, and vehicles of land and 


FEW years ago Dr. Charles H. Moore, 

Jr, a young industrial research sci- 

entist of Perth Amboy, N. J., made in a 

small furnace of his own design a pear- 

Biggest military use of shaped crystal of titanium oxide the size of 
titanium to date has his thumb. He was working with titanium 


padi sate lene to try to make white paint a little whiter— / 
ro eile os mts and eventually he succeeded. But as he 
tanjum tetrachloride. y 
This compound now looked at the crystal he got another idea. 
can be converted into He took it to a lapidary, who cut and pol- 
no and lightwei ht ished it. The result was an amazingl 
itanium metal, for : 

eee yd beautiful gem, not quite as hard as 8 
ture military applica- mond but far more brilliant. 
tions on land, at sea, Thus the first really new gem in history 
and in the air are fore- was born. There are synthetic rubies, emer- 
<= alds, and the like, but titania, or rutile, is 


not an imitation of anything. It is a gem 
in its own right. National Lead Company, 
Dr. Moore’s employer, operates six furnaces 
to make the crystals and sells them to gem 
cutters all over the country. Thousands of 
women are proudly displaying them. Most 
titania stones are almost white, but they are 
also made in rich blue, brown, red, green, 
and yellow. They sell for about one thirtieth 
of the price of diamonds. 

This new gem is only one facet of the 
great titanium development which many 
scientists, manufacturers, military men, and 
investors are excited about. Titanium, light, 
strong, and rust-resistant, will, they predict, 
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First large-scale use of titani- 
um metal may be for warplane 
fuselages, Sheet metal offers 
advantages over aluminum. 


Airborne tanks and artillery 
can be made lighter without 
sacrificing strength by subst 
tuting titanium for steel. 


Portable bridges of titanium 
interest Army engineers. Metal 
could be used for girders and 
other structural members. 


‘Titantum armor plate around 
cockpit of fighting plane is pos- 
sible application reported un- 
der oa by Air Force. 


Js is one of 
many shipboard uses foreseen 
for titanium because it resists 
salt-spray corrosion, 


Na 


‘Small but powerful telescopes 
may employ lenses of transpar- 
ent titania, the same material 
recently introduced as a gem. 


Lightweight body armor of ti- 


Rockets and guided missiles 
tanium may be worn for pro- 


loy skin of titanium 


may © 
to resist heat of air friction at tection against bullets by some 
supersonic speeds. troops of future armies, 


Making entire hutts of vessels 
from titanium may be a long 
way off, but seaplane floats 
are one immediate possibility. 


Warships' metal decks would 
need no paint, and cables 
would be rustless, if made of 
metal. 


silvery new titani 


‘Smaller periscope tubes, inade 
possible by light-gatherin 
make whitest of white paint, power of titania lenses, wou 


Most famitiar use of titanium is 
as titanium oxide pigment to 


harder for enemy to detect. 
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and white-sidewall auto tires. 


ound si: 
ig ingots by melting sponge titanium in an 
jc furnace, in atmosphere of argon gas. 


be our next major metal, rivaling in i 
portance aluminum, magnesium, and stai 
less steel. 

Better and faster planes, more powerful 
jet engines and gas turbines, lighter and 
more durable automobile engines, ships 
that need no paint, long-wearing and non- 
rusting surgical instruments and other edged 
tools, cool handles for kitchen pots and 
pans, better optical lenses—these are a few 
of the things that titanium in its various 
forms may bring about. 


Gems cut from new material, transparent and 
crystalline titania, outshine diamonds and cost 
only 1/30. as muck. Most are almost white: 
oth ‘ani (Blas, teown. 30d, gress, und Yellow, 
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Titanium may find its first big use as 
sheet metal for airplane skins. With super- 
sonic speeds, the friction of air sweeping 
over the wings and along the fuselage rapid- 
ly heats the thin metal covering. At high 
temperatures, aluminum alloys get brittle 
and buckle. Stainless steel will stand the 
heat, but adds too much weight. The new 
metal may bridge the gap between alum- 
inum and steel. It is strong and elastic up 
to about 800°F., and scientists are working 
on alloys expected to behave well at 1,000° 
or more. Sheet titanium also seems slated 
for covering rockets and guided missiles— 
and space ships, if they become a realit 
Titanium is a natural for airborne vehicles 
and weapons. Its use instead of steel cuts 
weight 40 percent with no sacrifice in 
strength. Army Ordnance is testing the new 
metal for tanks, and finds that half-inch 
titanium plate resists penetration better than 
alloy steel of the same thickness. Artillery 
can be made lighter and easier to handle 
by the use of titanium. Lightweight body 
armor for troops is a definite possibility. 


Maybe a No-Paint Navy? 


If the Navy has its way, it will get the 
lion’s share of titanium as soon as it becomes 
commercially available. Not only will 60 
pounds of this silvery metal do the job of 
100 pounds of steel, but it is virtually rust- 
proof. Numerous salt-water tests held off 
the coast of North Carolina show that it 
resists. corrosion better than stainless steel, 
Monel metal, or alloys of nickel and chro- 
mium. Samples of titanium immersed in the 
sea for 60 days showed no trace of corrosion 
—a record equal to that of platinum, which 
is metals’ noncorroding champion. ‘The pros- 
pect of decks that need no paint, and of 
cables and other sea-going gear that never 
rust, is tempting to naval men. 

Titanium is also unaffected by many 
highly corrosive acids and alkalis, and its re- 
sistance to vinegar, citrus juices, and other 
corrosive foods makes it eligible for con- 
tainers and pipes in food-processing plants 
and kitchens. 

Titanium has the great merit of being 
plentiful. It is the ninth most common 
element in the earth’s crust, far more plenti- 
ful than nickel, copper, or lead, and it is 
the fourth most abundant structural metal, 
exceeded only by aluminum, iron; and mag. 
nesium. This does not mean that our fac- 
tories can start using the metal tomorrow. 
Production is yet in the pilot-plant stage, 


the cost is high, and the techniques of re- 
fining the metal and fabricating bars and 
sheets in quantity are not yet perfected. 

But in scores of government, university, 
and industrial laboratories from coast to 
coast, a concentrated drive is under way to 
harness this versatile and long-neglected 
element. In the last four years, Government 
and industry have spent more than 15 mi 
lion dollars on titanium research, and belief 
is common among experts that it will be- 
come a major structural material within five 
or ten years. 


Found by a Clergyman 


Titanium is by no means new. The ore 
was first discovered about 160 years ago by 
an English clergyman and amateur chemist, 
William Gregor, when he noticed a curious 
black sand resembling gunpowder on the 
banks of a brook and tested a sample. Mar- 
tin Heinrich Klaproth, famous as the dis- 
coverer of uranium and other elements, read 
his report and rediscovered titanium in an 
iron-bearing ore called ilmenite. Klaproth 
announced it as a new element and gave it 
's name. He tried to isolate it but failed, 
and it was not until 1910 that the metal was 
produced in a laboratory. 

The first big-scale use of titanium de- 
veloped indirectly from the fact that a 
bearded French chemist named Auguste J. 
Rossi was something of a gourmet. He was 
employed in the laboratory of the Titanium 
Pigment Corporation, Niagara Falls, N. 
which produced titanium oxide to improve 
the whiteness of false teeth, billiard balls, 
and other articles. He always brought his 
lunch to the laboratory and there mixed his 


ium beet ae withdrawn from furnace 

for forging and rol in Remington Arms 

plant's is at Barer Conn. Experts 
are pioneering in d 


own salad dressing. One day in 1908, he 
spilled some olive oil on his workbench. 
Noticing how it mixed with the titanium 
oxide, he began research into the possible 
use of the oxide as a paint pigment. 

The result, many years later, was the 
whitest white paint ever known. The tiny 
crystals are highly efficient reflectors of light, 
hence titanium paint has great opacity, or 
“hiding power.” This means that a little of 
it will cover a lot of surface. A dash of 
titanium oxide is used by the Johns-Man- 
ville Corporation in the manufacture of a 
long-lasting white asbestos-cement siding for 
houses. 

Titanium oxide has greatly supplemented 
white lead in paint. It is also used in white- 
wall tires, white rubber bathing caps, kitch- 
en-equipment enamels, opaque glass, pot- 
tery, linoleum, white cellophane wrappers, 

1 face powders and creams. It is used in 
rayon to make it more opaque. Because it 
makes paper more opaque, thinner sheets 
can be used without the printing showing 
through, so that Bibles, dictionaries, cata- 
logues, and the like can be made much les 
bulky. Some 225,000 tons of titanium oxide 
are now used every year to make white 
things whiter. 


Looks Like Clinkers 


Dr. Wilhelm Kroll of Luxembourg, one of 
the world’s leading authorities on titanium, 
18 years ago invented a promising process 
for extracting the pure metal from the ore. 
To escape the Nazis, he fled to the Unit 
States in 1940. The Bureau of Mines, which 
was already adapting Kroll's method for 
large-scale production, signed him up. A 


Sheet titaniem, above, is produced on exper: 
ental scale by miniature rolling mill in Rem- 
igton Arms laboratory. Experimenters are seck- 

ing best methods for making sheet and rods. 
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pilot plant was set up at Boulder City, Nev., 
and by 1946 the Bureau was making the 
new metal in usable amounts. It was spongy 
gray stuff that looked like over-size furnace 
clinkers. 

The Bureau set up another pilot plant at 
its College Park, Md., station, to fabricate 
the metal into bars and sheets and to work 
on alloys. Samples were sent to various in- 
dustries and research laboratories, and en- 
thusiasm began to snowball. Du Pont and 
the National Lead Company plunged into 
research and began pilot-plant production. 


Three Steps in Making It 


Winning titanium metal from ilmenite 
ore, a compound of iron, titanium, and oxy- 
gen, takes three principal steps. The first 
yields titanium tetrachloride, often used for 
military smoke screens because it forms 
dense white fumes in contact with moisture 
in the air. It is a colorless (when pure) to 
reddish-yellow liquid of powerful acrid odor, 
with a boiling point only slightly higher 
than that of water, and is obtained by treat- 
ing ilmenite with carbon and chlorine. 

Titanium metal itself, in spongy form, is 
produced by the next step. In the Kroll- 
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Shetl-throwing 81-mm. mortar, seen at left in 
action in Korea, is nt weapon with big 
asset of portability. Experimental base plate 
for mortar, de of titanium, weighs 


° pounds, notable improvement over 
45-pound weight of regulation 


Bureau of Mines process, this consists of 
adding the liquid tetrachloride to heated 
magnesium metal in a tightly closed reaction 
chamber or “bomb.” Magnesium chloride 
and pure titanium result. This sponge 
titanium is then ground to powder. 

Final step is forming the titanium powder 
into solid ingots, to be rolled into sheet or 
formed into bars. Du Pont does it by melt- 
ing the powder in an electric furnace con- 
taining an inert gas, argon, and has thus 
produced titanium ingots weighing up to 
450 pounds apiece. Continuous production 
employing an electric furnace is under ex- 
perimental development at the Battelle 
Memorial Institute. 

Powder metallurgy offers an alternate 
method of making ingots from titanium 
powder, without melting it, by heat and 
pressure. And it contributes a novel process 
called sheath rolling, developed by the 
Bureau of Mines, for transforming titanium 
powder directly into sheet metal. Like sau- 
sage meat in a casing, the titanium powder 
is packed into a welded sheath of another 
metal, such as steel. The whole combina- 
tion is heated and rolled. Then the sides 
and ends of the flattened sheath are cut. 


The sheath is readily stripped off, and sheet 
titanium remains! 

When the Bureau of Mines began to 
work on titanium, world production of the 
metal ran about 10 pounds a year. Today 
total U.S. production is in the neighborhood 
of 40 tons a year—enough for large-scale ex- 
periments. Having nursed the new metal 
to the toddling stage, the Bureau is now 
turning it over to industry. 

Discovery of superior new titanium alloys 
will hasten its adoption. The pure metal is 
sensationally strong and stable up to 00°F. 
Tests indicate that the right alloys will push 
this ceiling far higher, and work is going 
ahead rapidly. The Battelle Memorial In- 
stitute has already investigated 400 com- 
binations, and there are literally hundreds of 
thousands of possible recipes. 


Bigger Payload Aloft 


When the right alloys become available 
in large amounts, aviation experts foresee 
a possible 20-percent reduction in the 
weight of airplanes, which would more than 
double the plane's load of freight, fuel, or 
bom 

When titanium was used only for pig- 
ments, we got most of it from the black sand 
beaches at the southern tip of India; now 
geologists report such widespread distribu- 
tion of the ore throughout North America 
that we can be completely independent of 
imports. 

From a huge, terraced, open-strip mine at 
Tahawus, N. Y., titanium-bearing ilmenite 
is being scooped up by the National Lead 
Company. The Kennecott Copper and New 
Jersey Zine companies are jointly spending 
25 million dollars to open up a tremendous 
ilmenite deposit in the Allard Lake region of 
Quebec, and du Pont and other firms are 
getting titanium from Florida beaches. 

There are other deposits in Virgi 
Arkansas, Oregon, Idaho, and in the deltas 
of the Columbia River and the Rio Grande. 
Dr. O. C. Ralston of the Bureau of Mines 
predicts that domestic deposits now being 
developed should last at least a century, 
even with greatly expanded use. 

The price of the new metal during the 
teething period is, of course, too high for 
large-scale use. Sponge titanium costs $5 a 
pound. This price is expected to dip to 
$1.50 before very long. Dr. Ralston believes 
that when the development work is over 
and plants turn it out by the ton. it is rea- 
sonable to expect a production cost of 50 


cents a pound. Manufacturers point to the 
history of aluminum, which in some 70 
years dropped from $90 to 15 cents a pound, 
and magnesium, which since 1915 has 
dropped from $5 to as low as 20% cents a 
pound. 

As for titania, the gem with more 
than a diamond, its fascinating po: 
ties are not limited to the decoration of 
digits. Because of its superior light-gather- 
ing ability, Dr. Moore believes that it has 
important optical uses. As bigger crystals of 
optical purity are made, titania lenses might 
make possible powerful small telescopes, 
smaller periscope tubes, smaller tubes for 
internal physical examinations. 

A research job in this field has been 
launched by Bausch and Lomb. The crys- 
tals also have interesting electrical properties 
that are being explored by the Bureau of 
Standards. Tiny wafers of barium titanate 
are used in place of crystals in hearing aids, 
radios, radar, TV, and record players. 

In a few years, a man may ride in a 
titanium plane, drive a car with noncorrod- 
ing titanium pistons, use a refrigerator with 
rustless titanium shelves, carry a titanium 
watch, read with titanium glasses, wear a 
titanium gem, and listen to a wrist-watch 
radio with titanium parts. Whatever other 
uses may be found for the new metal, you 
may be sure there is titanium i 
ture. 


yor 


‘Compar: ts in Remington Arms laboratory 
show that heat-resisting titanium, left, with- 
stands 2,200° F. flame better than does stainless 
steel, center, or aluminum alley, night, 
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e to Size 

steel pipes exactly the 
Tube Co. mill 
. The electrically 
on steel tubes are 


To make he: 
right size, this 


National 
stretches them with wat 


welded, two- to three 


Fast 

Win starry got tired of loosening fer 
ders every time he had to replace the seal 
between fender and body. So he invented a 
new kind having metal clips (arrow, below) 
that can be driven into place with a ham 
mer and a wood block. The seal is made of 
paper cord and cloth impregnated with 
rubber. Quick-Trim is made by the Martin 
Quick-Trim Co., of Los Angeles, 


Is Fend 


placed in a die to limit expansion, and the 
ends are plugged. Three pumps then force 
water into the pipe at pressures as high as 
3,000 pounds per square inch. This tre- 
mendous pressure expands the pipes—some 
having walls % inch thick—as much as % inch. 


Color Maker Aids TV 


Covon-TELEVision research is being 
helped by the unusual color maker shown 
below. It uses a series of polarizing filters 
and a Kerr cell—a glass container filled with 
nitrobenzene—that changes the polarization 
of light when a high-voltage electric cur- 
rent is applied to it. Westinghouse scien- 
tists vary the color of light from the lamp 
by raising and lowering the voltage. 


> 


POWER SUPPLY POLARIZING FILTERS uo souRcE 
viewins KeeR CELL 


Britain Adds Aerial Subchasers 


Turse two new planes being added to 
Great Britain's fighting forces are especially 
designed for antisubmarine warfare. Shown 
banking on a turn above is a Y.A. 5, which, 
despite a huge bomb bay and retractable 
radar dome, shows extremely clean lines. 
At right is a Fairey 17, made to be stored 
aboard aircraft carriers in great numbers. 
It’s powered by a Mamba twin-turbine en- 
gine with contrarotating, coaxial propellers. 
Wings measure 54 feet 4 inches, but can be 
folded down to less than 20 feet. 


Mason’s “Gun” Cuts Waste 

Tue mason below is applying mortar to a 
hollow cement block without wasting a 
drop. He's using an electrically operated 
mortar gun, said to be three times faster 
than a hand trowel. A motor turns a worm 
conveyer, pushing mortar out through a 
nozzle, It's priced at $89.50 by Vita Labor 
Saving Tools, Smithtown Branch, N. Y. 


Windshield Wax Repels Rain 


Ix He photo below you are looking 
through a plane windshield being hose- 
sprayed to simulate rain, The right-hand 
section, with visibility unaffected, has been 
treated with FC-10, a new rain-repellent 
wax. Vision through the untreated side is 
cut completely. National Research Council 
of Canada developed the wax. 
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1 irk plugs will be good as new 
after their 10-minute trip through the Air 
Force's reconditioning plant. Here they are in- 
spected after cleaning, degreasing processes. 


Adjusting the points is the next step, This 


hydraulic gauging machine automatically sets 
them to the correct gap. The machine can 
handle about 1,000 spark plugs in an hour. 
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Laundry Renews 
Spark Plugs 


AMECHANIZED laundry is refurbishing 

,000 spark plugs every day at Kelly 
Air Force Base. Specially built machines 
clean, adjust, test, and package the plugs 
at a one-per-second clip. When they've gone 
through the complete overhaul at the Texas 
base, the spark plugs are as good as new. 

First the plugs are washed in solvent, run 
through a’ degreasing process, and_blast- 
cleaned with vapor. After drying, the ter- 
minal ends are polished, and the electrodes 
are adjusted automatically in a hydraulic 
gauging machine. Then the reconditioned 
plug is tested under 700 pounds air pres- 
sure to see how it will work under actual 
flying conditions. Spray painting, oiling, 
packaging, and moistureproofing with wax 
complete the job. 

The new machinery cuts hand labor in 
half, enabling the Air Force to put old spark 
plugs back on the firing line for about 19 
cents each, 


is made on 

the device above, It tries them out under 700 
pounds of air pressure, simulating the condi- 
tions they would meet in actual use in a plane. 


Plugs that pass the tests are sprayed with 
4 Bloc paint, Whe plugs turn auteeneticay es 
they go by the spray jets. Protective cylinders 
cover the ends to keep paint off the threads, 


5 ast step on the Kelly Air Force Base pro- 
O duction line is sealing the packaged spark 
plugs with waterproof wax. Now they are ready 
to be shipped back to airfield supply rooms, 


New Safety Rail Bounces Cars Back on Road 


Cans are pushed right back on the road 
by a new kind of guard rail now being in- 
stalled on American highways. It is shaped 
and placed so that it catches the lower part 
of the tire, turning the wheel back toward 
the road and slowing it down. 

The new safety fence has a concrete rail 
with a convex curve flaring up from the 
roadway. As shown in the sketches below, 
the front tire of a careening car forces itself 


underneath the lower edge of the rail, 
countering the tendency to jump the fence. 
As the wheel rebounds upward, the curve 
of the rail makes the wheel turn back toward 
the center of the road. At the same time, 
friction between the wheel and rail reduces 
speed, helping the driver regain control. 

Invented in Denmark, the new fence is 
now being made here by Hiway Security 
Guard Corp., Coon Rapids, Iowa. 


Lower edge of rail 
catches tire of careen- 
ing car. Arrow shows 
direction of force. 


motion jams tire tight- 
ly under rail; curve 
straightens wheel. 


“Forward-downward” 


As wheel bounces Wheel 1s turned back 
back and up, rail edge toward center of road 
holds it to road, as. it’ slides along 
brakes its speed. curved safety rail. 


octoser 1950 155 


of today’s Mr. 
works on tow 


\dget you use is broken, he'll 
it; if a gadget you need 


By William Gilman 


PS PHOTOS BY ELEANOR GILMAN 


PREADING trees shade the village 


smithy in Cambridge, N. Y. (pop. 2,000), 
just as the poem says. Only the smith’s 
hammer and anvil are gone. In their place 
is a hissing, garish flame, symbol of the mid- 
Twentieth-Century’s Mr. Fixit—the small- 
town welder. 

The sign says W. A. DUNBAR. ELEC- 
TRIC, ACETYLENE WELDING. Walt 
Dunbar is more than an expert welder. He’s 
an original cuss whose contrivances save 
labor for mill operators, farmers, and lum- 


156 Porutar science 


‘The new sign 


old blacksmith shop proclaims the rise 
ixit—the village welder. While Walt Dunbar 
m grader, a tricycle and a tractor wait his torch. 


The Village Welder: 
America’s New Mr. Fixit 


berjacks in the country around. His mis- 
cellaneous jobs have even included building 
seven “living merry-go-rounds,” no two alike. 
They're for exercising race horses. 

There's nothing surprising about his in- 
ventive streak—the Dunbars have long been 
engineers and mechanics. When Walt was 
a farm boy of 15, he built and flew a plane 
homemade from aircraft spruce and an old 
motorcycle motor. And even before be- 
coming a pro welder, he took out his first 
patent—on a double-triggered electric pistol 
that shocks and bleeds Thanksgiving tur- 
keys with humane efficiency. 

‘There's something fascinating about 
watching sparks fly as this modern counter- 
part of the village blacksmith heals bent 
and broken bones of mechanical gadgets— 
using an oxyacetylene slicer, dab of brazing 


here, and spot of fusion welding there. 
Usually you'll find a few villagers in his shop 


bacco as they approve 


swapping 


indsaw 
best from each, “sweat 
th one of the new low 
Walt flies to New York City 


ecks to pick up the latest dope 
handli icky and expen 
The tech punds easy 


dering than true fusion welding 
s_ delicac juires an_ expert 
Walt's shop de 


Customers who 


ke 
the n inside warning 
doubletime then. It’s all be 
Sundays for fishing or 
But the 
welder isn’t his own. 

ears ago when Walt 


and Saturdays for inventin| 


Like that day 


vas his wedding 


ar the 


rE fist was hammering 
the de 

Walt opened up, recognized the photog. 
ick Falls and said, “Hey 


Multiple drill is another custom job from Dun- 
bar's welding shop. Made for local manufacturer 
of wooden pallets, it equals performance of a 
commercial drill costing ten times as much, 


you're not due until the ceremony comes off.” 

“I know,” the photographer said, sadly 
holding » + his camera. “But I can't take 
wedding yrctures with the flashgun reflector 
busted off the mount.” 

So Walt dressed, went down to his shop, 
and welded the delicate “white metal.” As 
he was finishing, along came a citizen with 
a fractured lawn mower. Then in trudged a 
worried stranger with a tale of woe—a 
broken spring clip on his trailer truck 
loaded with 23 tons of lumber. If he didn’t 
reach the furniture factory by noon, the 
truck wouldn't be unloaded and he'd be 
stuck there all week end, 200 miles from 
home. So Walt ground and beveled the 
jagged ends, switched from gas goggles to 
are helmet, chose a proper electrode for 
that piece of high-carbon steel, ran a few 


logs. Cables | 
“deadman” tree, lever trips rear gate, 


ing load are hitched to a 


trac- 


Dunbar’s. versatile welding truck, carrying 
both electric and oxyacetylene equipment, plus. 
Sganenator for powar toolarls teats to helo wien 
Gar needs repair after mountain road's 


Bamps. 


deft beads of fused metal where needed, 
and sent the trucker away rejoicing. 

Yes, Walt got to his own wedding just in 
time. A few days later, Laura Dunbar 
joined the parade to her husband's fixit shop. 
She had a silver candlestick their pup had 
broken while dragging down the tablecloth. 

Teddy's a smarter dog now, has a nest 
box in the shop, and flops there, face to the 
wall, when Walt calls “Cover!”—the welder’s 
nal to shield eyes or look elsewhere. 

Walt’s only narrow squeak while welding 
came in a boiler. Plumbers were working 
outside and Walt was arc-welding pipes 
down inside the 35-foot boiler shell. By 
mistake, somebody replaced the boiler’s 
bottom cover. Although the top stayed open, 
Walt's air flow was gone. Down in his hole, 
Walt was so intent he didi’t feel faintness 


tor pulls ahead—the whole bundle of logs then 
slides off saving unloading each heavy 
piece by hand. Trailer and automatic devices 
were built for nearby lumbering firm, 
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Farmer Harold Sprague wanted a stove that 
could burn four-foot chunks of wood. Walt 
Dunbar 

stove itsel 


rovided it, and chimney, too. The 
was made from a steel drum. 


until too late. When his limp hand dropped, 
the electrode lost its are, breaking the cir- 
cuit, and the welding generator on his truck 
outside began idling, He lay unconscious a 
long time until somebody wondered why the 
engine was idling so much and looked in. 

A rare accident like that doesn’t worry 
him—he says the real risks, as long as you 
observe standard rules for personal safety, 
involve harm to expensive equipment, or 
botched results with troublesome metals. 
His touchiest assignment called him out of 
town to weld up a die for plastic auto-dis- 
tributor caps. It was unhardened tool steel 
—easily marred and also apt to get ruinously 
brittle near a weld. Even pro welders are 
warned away from tool steel. Walt built a 
miniature preheating furnace for the job, 
phoned long-distance to check on the metal’s 
expansion rate, and armed himself with 
special are electrodes. 

After such precautions, the welding itself 
took only 45 minutes—first a couple of tack 
welds serving as temporary grips to hold the 
joint parts in place, then increased amperage 
for the permanent bond. 

A different welding challenge summoned 
Walt up a snowy Vermont mountain road to 
a crawler tractor stranded with sprocket 
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Walt finishes welding the chimney for Farmer 
Sprague's chunk-wood stove. It is made of 
galvanized culvert welded together, with well 
casing connecting it to the stove smoke outlet, 


spokes broken. Using his gas torch as a 
“grinder,” Walt smoothed and beveled the 
fractured ends, then switched to are for 
welding. He was surprised at being able to 
touch each hot bead as soon as it was run. 
Later, he learned he'd been welding at 35° 
below zero! 

‘That job was for Jim Phillips, head for- 
ester of a local lumbering outfit that has 
used Walt’s welding arm to make its opera- 
tions among the most modern in the coun- 
try. Dunbar figured out a winch that car- 
ries spruce logs down from previously in- 
accessible peaks, a portable cabin with 
built-in stove to keep lumberjacks contented, 
and a trailer that unloads logs automatically. 

Similarly, Walt has helped a small Cam: 
bridge mill that makes lift-truck pallets— 
those portable platforms that speed trans- 
portation and increase warehouse capacity. 

Welding is literally playing with fire. 
But Walt points out that there's little danger 
if common-sense safety rules are followed. 
His coveralls may be soiled, he say 
never with gas, oil, or grease. And anybody 
foolish enough to strike his arc on a gas 
tank has no business welding—he should 
take up something less risky, like being shot 
out of a cannon. END 


Join the Navy and live in a trailer—one that rides over Arctic snows on bobsled runners, 
4 Navy’s Arctie 
| Houses Ride Sleds 


[see may be all right for Eskimos, but 
the Navy has shelters more like home for 
Arctic-posted men. They are sled-borne 
trailers with insulated walls—and oil heat. 
Called “wanigans” (after the name for 
portable huts used by lumbermen), they are 
quickly set up from 18-package units that 
can be transported by air. The sections 
forming the wanigans are four inches thick, 
made of wood framing faced on both sides 
with plywood. There is sleeping room for 
man crew needs only about 2% hours to put five men in each shelter, which is 8 by 10 


up a “wanigan” trailer and get it ready to live jy 9 SiveiBA: Sent Weaiantd 
im, Knocked down, the shelter makes up into 18 BY 74 feet in size. Separate wanigans are 
packages that are easily transported by air. used as galleys. 


Crane speeds assembly job sioue all Bigger war ean pro iding floor space 25 by 


are light enough to be positioned by hand. Wall 50 feet, is intended for permancnt installation at 
sections four inches thick have mitered edges Arctic camps. In test at Port Hueneme, Calif., 
stripped with rubber to assure windtight joints. 16 men put one up in just 43 minutes. 
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— i ie. 
Hood covers spare tire, gas tank, luggage. 


Mitler’s Flivver Now 
Sold in the U.S. 


TH Volkswagen (People’s Car) that 
Hitler promised but never delivered to 
Germany's civilian market has shown up in 
America, It's under a democratic aegis now, 
a product of the West German Republic. 
But it’s a dead ringer for the prewar proto- 
type (see “This Was Germany's Flivver,” 
PS, May '44, p. 186). 

A homely auto fo most U.S. eyes, it also 
has some homely virtues. It gets good mile- 
age out of its fuel, and it burns the cheapest 
gasoline without pinging. It’s rugged. Its 
body is squeakproof. It’s well sprung. It 
has better ground clearance (8.35 in.) than 
most U.S. cars. Its articulated rear axle ac- 
commodates the back wheels to bumps with 
little loss of traction. Added credits: a tubu- 
lar-spine chassis; low unsprung weight; and 
a low-speed, low-wear engine. 
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The engine probably is the best part of 
this car. Air-cooled, it is the same engine 
that served General Rommel’s Afrika Korps 
without a whimper in the desert heat. It 
peaks at 25 hp. at the unusually low speed 
of 3,300 r.p.m. 

Beyond that, whether or not you like the 
Volkswagen will depend on your personal 
tastes in automobiles. It’s tiny, yet it gets 
less gas mileage than the higher-compres- 
sion Renault (PS, Aug. ’50, p. 90). A big 
man has to jackknife to get into the back 
seat. By American standards it is under- 
powered, even for its size. The pint-sized 
flat engine must be revved up considerably 
in third gear before it can take the load in 
high. Of the four forward speeds—the U.S. 
agent calls the fourth gear “overdrive”—only 
the top two are silent and synchronized. 


d engine is opposed type with 
three main bearings. This phantom view shows 
shrouded fan (top center) that blows air on 
finned cylinder Bore is 2.95 in., stroke 


The first two must be double-clutched to 
prevent clashing, 

‘The good springing doesn’t keep the short 
(94%-in.) wheelbase from quick-pitching on 
bumps in the road. And the price is not 
much different from those of more commo: 
dious imported cars such as the Hillma 
Minx. 

The engine, like the Renault's, is mounted 
in the rear for better roadability. The de- 
signers explain the plunging hood-line 
aerodynamic form that presses the car down 
on the road harder as it goes faster, perhaps 
at the cost of added road friction 

Demonstrated in New York and at the 
International Trade Fair in Chicago last 
August, the Volkswag ad a high novelty 
value. Leaf-type torsion springs, jacking 
ind warning lights to 
signal low oil pressure, electrical trouble, or 
a broken fan belt all boost its gadget ap- 
peal. But whether it has enough utility here 
to coax dollars from American pockets re 
mains to be END 


pads, an oil cooler 


train from clutch runs via a shaft cross- 
ing above differential (inset left) to gearbox 
and thence back to differ Second inset 
shows how far back engine is located 


interior is severely plain. It 
; Simiks ger walloey bee low exer. 
pression (5.8-to-1), makes about 60 m.p.h 
End sells ‘in this country for $1,280 and up: 
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I'd like 
to see them 
make... 


jomobile horn that would sound only a 


-volume toot whenever a soft warning is 
quired but a in volume the 
harder you pressed down on the horn button.— 


K. M. Isbell, Los Angeles. 


Cans for motor oil provided with a combina- 
tion opener and pour-spout. This would 
permit motorists who carry their own oil on trips 
to open and pour it without spilling —Marion 
L. Rhodes, Knightstown, Ind. 
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Disposable coveralls to carry in the car for tire 

changes or roadside repairs. A pliable pap‘ 

garment that could be used one or more tin 
efore discarding would save cleaning bill 

D. R. Phelps, Childersburg, Ala. 


rE 


Electric mixers with built-in timers. 
mixers could be set for any desired beating time 
and would save standing about and timing the 
recommended beating interval—M, E, Fair- 
banks, Lacomb, Ore. 


Such 


would help you hold a bolt from turning while 
y up or loosened the nut. And it'd 
also help where it’s hard to get a wrench on 
the bolt.—Wm. G. Kessel, Terre Haute. 


Cushioned on robin's-egg- 
blue leather, Joe Schulte 
once talked to friend in Italy 
while car rolled along Los 
Angeles. street. He's using 
extension; other phone is 
up front with secretary. 


Front seat has unusual fold- 
down arm rest (below). Mr. 
Schulte uses it when making 
notes, but it also comes in 
handy as a seat for his six- 
year-old daughter. Rest. is 
all padding, soft both sides, 


[TX many men in the construction busi- 

ss, Joe Schulte uses his car for an 
office. But not many mobile offices are as 
plush as this one—with robin's-egg-blue 
leather cushions. fur rugs, two telephones 
(incoming calls flash a light, ring a bell, 
blow the horn, or turn on the spotlight), 
and an automatic garage-door opener. 

Mr. Schulte, who is director of research 
for Kaiser homes in Los Angeles, ordered 
his 1950 Kaiser Custom Virginian that way 
from the factory. A hard-top convertible, 
it has special insulation under the nylon 
1 to keep the inside cool. END 


doors with board (above, left), and a radio signal makes 
this luxury locks from home, the door go up (above, right). Once inside, an- 
Mr, Schulte touches the button on the dash- other touch on button and door closes itself. 
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As carpet sweeper, new doubleduty, cleaner 
(left above) does quick, easy cleaning jobs like 
picking up ashes and crumbs. Sweeper head has 
rotating brush like conventional carpet sweep- 


Vacuum Cleaner Doubles 
As Carpet Sweeper 2.cczree.x. wate». 


FORWARD STROKE—NO SUCTION 
Ps = 


Dnt TRAP 


On forward stroke (left), downward presure gether, pushing brush down against carpet. On 


on handle pushes open door to catch dirt whisked backward stroke (center), upward pull on han- 
up by brush. Same pressure forces wheels to- dle closes door, trapping dirt. Wheels spread 
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Brush cleans itself by rotating against row of 
fine teeth along suction slot. Teeth strip off lint, 


ERHAPS you've found that house-clean- 

ing chores call for both a modern vacuum 
cleaner as well as the old-fashioned carpet 
sweeper, and yet you've been reluctant to 
invest in both. Now, with this new com- 
bination cleaner, you can.have both in one. 
If you're in a hurry and the dirt is light, just 
run it over the floor like an ordinary sweep- 
er. For more thorough cleaning jobs, hook 
it up to the separate suction unit and you 
have a vacuum cleaner. 

The unique combination, recently put on 
the market by the Lewyt Corp., of Brook- 
lyn, N. Y., was engineered to combine the 
best features of the upright cleaners and the 
tank-type cleaners. Like the uprights, it has 
a revolving brush to pick up surface litter, 


apart, and spring pushes brush up off floor. With 
vacuum unit attached (above), suction draws 
dirt out, also cleaning brush and sweeper trap. 


threads, or other dirt that may cling to bristles. 
Brush is rotated by cleaner's wheels. 


and like the tank types it has high suction to 
lift out the dirt and grime embedded deep 
in the pile of a rug. And when not attached 
to the vacuum, it can be used as a conven- 
tional hand-operated carpet sweeper. Dirt- 
removal tests made under controlled labora- 
tory conditions have shown that as a carpet 
sweeper it is as efficient as a regular sweep- 
er, while as a nozzle for a vacuum cleaner it 
removes 20 percent more dirt than the 
brushless, slit-type nozzle used on ordinary 
tank-type cleaners. Although designed for 
use with the new Lewyt vacuum cleaner, the 
sweeper can be used with older models 
made by the same manufacturer. 


Sweeper Cleaned Automatically 
The secret of the double-duty cleaner lies 
an ingenious combination of a self-clean- 
ing brush revolved by four wheels that roll 
on the rug, a dirt trap and valve, and high 
suction, As the new sweeper head is pushed 
forward along a rug, a valve in front of the 
revolving brush opens to receive the dirt 
whisked up by the brush. On the backward 
stroke, the brush is raised, and the valve 
closes to trap the dirt. When the sweeper is 
attached to the vacuum unit, suction is 
added to the cycle, providing brush and sue- 
tion on the forward stroke and suction, 
which also rids the brush of any lint and dirt 
that may be snared in its bristles, on the 
rearward stroke. Thus embedded dirt is re- 
moved on both strokes, surface litter on the 
forward stroke. As a carpet sweeper, the 
cleaner never has to be manually emptied or 
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Simple mechanical linkage opens and shuts 
door in sweeper head to trap dirt in dust cham- 
ber. When sweeper is pushed forward, down- 


Vacuum unit consists of motor on top and re- 
ceptacle at bottom to catch dirt, Dirt falls into 
gipaeb ls paper bag that is discarded when 
full. Triple filters clean air expelled into room. 


cleaned—the accumulated dirt is automati- 
cally sucked out every time it is attached to 
the vacuum unit. For convenience, the hol- 
low handle attached to the sweeper head 
also serves as a suction tube when it is used 
with the vacuum. 

Besides the double-duty sweeper head, 
the new Lewyt vacuum cleaner also boasts 
an additional innovation—the use of dis- 
posable paper dust bags that also act as pri- 
mary filters (there are two more sets of 
filters to insure dust-free exhaust air). The 
new disposable dust bag comes with a rigid 
cardboard collar that slips on the tubular 
intake pipe within the bowl. The collar is 
so designed that as the bag fills up with dirt 
and expands, the slip-on connection be- 
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ward pressure on handle forces linked arm to 
slide forward, opening door, When sweeper is 
moved back, handle pulls arm, shutting door, 


Disy ble dust bag is easily put into place. 
Collar of the bag ts saply slipped over the 
neck of the suction pipe, When the bag is Full, 
it is easily removed and discarded. 


comes tighter, thus preventing any possible 
leakage. When the dust bag is full, it can 
be removed by taking off the motor head, 
tilting the bowl on its side with the bag 
collar up, and pulling down on the collar. 
The filled bag then can be thrown away, 
and a new disposable bag put into place. 

The new Lewyt, with its carpet-sweeper 
nozzle, its disposable dust bags, and its mul- 
tiple dust filters, is the latest brainchild 
of 42-year-old Alex Lewyt, millionaire in- 
ventor who at the ripe old age of 13 was al- 
ready making himself spare change by 
dreaming up useful gadgets and peddling 
them to tradespeople in his New York City 
neighborhood. Prophetically, his name 
“Lewyt” rhymes with “do it.” END 


Keeping the 
Home Shipshape 


You can add extra shelf space in the bath- 
room by building a tray over the radiator. Use 
plywood for the tray and metal for the bands 
that clamp it to the radiator. 


Five pieces of plywood and a piece of sheet 
aluminum form a book-match helder for shop 

Curve the aluminum lip at the bot 
tom to keep the books trom falling out, 


To cut up canned sliced pineapple, sli 
knife down the center hole of the slices. 
from the center out to the can and you 
quickly dice all the slices at the same time. 


To make a dustless dustcloth, wring out % 
yd. of cheesecloth in water, Soak it in a mix- 
ture of 1 oz. oil of citronella and 1% oz. de~ 
natured alcohol, and let the cloth dry. 


Please turn the page for five 


Here’s a cushioned furniture glide. Cut disks 
from an inner tube. In an ordinary glide, 
sandwich the head of a large tack between the 
disks, Bend down the points of the glide. 
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oothed grapefruit knife may be Add extra kitchen storage space by building 
ed d used to cut many vege- shallow shelves on the wall behind a door. 

ntly than an ordinary knife. Such shelves will hold canned goods, spic 
lattened by bending. pie and cake tins, and pot covers, 


To prevent a little paint from skinning over, Punch a few holes in the lid of a powder box 
drop clean stones in the can to raise the paint to make removal of the lid easy. The holes let 


Tevel to the top peters potting on the lid. This air into the box as you raise the lid, letting the 


excludes air and retards skinning. lid slide off smoothly. 


together. The space between slats lets in light 
and air. Apple crates make a sturdier cage. 


170 rorutar science 


New Fiat Is Big Car in Miniature 


aa 


Economy in driving and comfort in rid- 
ing have been combined in this new Fiat 
500C to provide low-cost transportation for 
European motorists. Designed for two pas- 
sengers and luggage, the compact, four- 
cylinder car has a top speed of 65 m. 
and averages 47 miles to the gallon. e 

nvas top lowers between side members, 
giving steel overhead protection. As shown 
in cutaway below, the engine is forward of 
the front axle, and the transverse front 
spring passes over the clutch and flywheel. 


I} 


Holder Magnifies Road Maps 


You can easily read small type on road 
maps by day or night with the illuminated 
holder shown fixed to an auto dashboard 
below. A small square of Plexiglas slides 
over any part of the map, one side magni- 
fying two times and the other four times. 
Two shielded bulbs light the map at night. 
The holder can be adjusted for use by either 
the driver or front-seat passenger. 


Tilter Dumps Giant Trucks 


Tre heaviest truck-and-trailer units in 
operation can be dumped at the push of a 
button on the 50-foot tilting platform shown 
below. Hydraulic rams with 7,000 pounds 
pressure upend the trucks to 35° off hori- 
zontal in 50 seconds, ready for gravity 
dumping. The Speed-Giant tilter, built by 
Pacific Coast Engineering Co., Alameda, 
Calif., can handle 55-ton loads. 


PENS 
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Umbrella Is One- 

Aurnovcn one man can carry and erect 
the 20-foot umbrella at the right, it can 
shade from sun or shelter from rain more 
than two dozen people, It is recommended 
for creating shade in new treeless housing 
developments. It also will cover up the 
players of a whole bridge club, shade the 
children’s outdoor play area, or protect pie- 


nies from sunburn or sudden showers. The 
Strawn Engineering Laboratories, Vista, 


Calif., claim it is the world’s largest. 


herry Pits Punched Out 


Tue hands below show the workings of a 
U.S. Rubber Co. machine that pits 1,000 
pounds of cherries an hour. Cherries, fall- 
ing into rubber cups on a rotating cylinder, 
are punched by a bank of needles. The pits 
are forced out through holes in the bottom. 
shions protect the fruit. 


Lift Fuels Planes 


Tre man refueling the 
plane at left rode to wing 
level on a platform atop the 
cylindrical steel drum. By 
flipping a switch, he raised 
it from its underground pit, 
then projected a “gangplank” 
to the wing. The hydraulic 
lift, five feet in diameter and 
three feet high, contains fuel 
hose, meter, fueling controls, 
static-grounding wire, and a 
CO: extinguisher, Todd Ship- 
yards claims it speeds fueling 
at busy airports. 


Plastic Cushions Insulators 


A Mo.pED Tenite plastic bushing (be- 
low), developed by Western Electric, re- 
duces breakage of glass telephone-line i 
sulators mounted on steel pins. The tough, 
resilient plastic provides a cushion between 
glass and steel. The bushing has threads 
corresponding to those on glass insulator. 


—n~ 


Roll-Over Test 
Checks New Cars 


wat happens to an automobile in a 
roll-over at high speed? That's a ques- 
tion manufacturers want answered before 
they put a new model on the market. And 
one way to find out is to roll one over. 

In the picture sequence on this page you 


Test car at right is in mid-air 
after hitting ramp. Revolving, 
it crunches into ground with the 
hood and top taking most of 
impact. Results (below) are 
satisfactory—doors open easily, 
no glass is broken, Car was 
started and driven away under 
its own power. 


the right, car smacks into the ground hard. 
see a brand-new Oldsmobile sedan. going 50 
mp.h., being overtumed at the General 
Motors Proving Ground Milford, Mich. 
The test determines the durability of bodies 
and their resistance to impact. 

Nobody drives the car, It is towed fast 
toward a ramp. With split-second timing, 
the tow car cuts itself loose at the ramp and 
skirts around it e left wheels of the test 
car hit the ramp. For what happens after 
that, see the pictures. END 
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Aids to Modern Living 


Lever Wrings Out Mop. Hands stay dry 
when a housewife scrubs the floor using 
this mop with a replaceable foam-rubber 
. When the wringing lever is pushed 
forward, as above, a series of rollers squeeze 
out the water. Made by Artmore Co., Mil- 
waukee, the mop also can be used to apply 
liquid wax. It is priced at about $6. 


Closet Gets Plug-In Light. Any closet 
can have an automatic light, if the unit 
above is installed in the door frame. Plugged 
into an electrical outlet, the device has a 
push-button switch that turns the light off 
when the door is closed, and on when the 
door is opened. Slater Appliances, Wood- 
side, N. Y., prices it at about $2. 


Table Has Built-In Chairs. Four legs do 
the work of 20 on this table with built-in, 
legless chairs, invented by Ronald Curry, 
of London, England, Attached to the table 
legs, the chairs pivot outward as seats. The 
backs of the chairs fold downward so they 
can be swung under the table when meal- 
time is past, 
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Hanger Fits Any Garment. This hanger 
has plastic shoulder pieces pivoting on the 
frame so that it can adjust itself to the size 
and cut of any garment. Made by Hang 
Rite Co., of Los Angeles, Calif., the hanger 
is wider at the ends than at the neck, con- 
forming to the shape of clothing. A spring- 
type rack holds trousers or skirts. 


Storm S: 


» Screen, in One. Two dou- 


ble-hung windows and a screen are mounted 
in channels in the aluminum frame above. 
The house sash 
tightly in place t 
Any unit is e: 


and storm sash are held 
sponge-rubber pressure. 
ly removed for cleaning by 
ide penta the rubber. Fleet 


Ring Makes Even Stitches. Knitters and 
crocheters are said to make more even 
stitches and to increase their speed when 
wearing the ring above. Worn on the index 
finger, the ring has an adjustable tension 
spring that feeds thread uniformly. Called 
Evenit, the ring is priced at $1 by Crane 
Products Corp., of New York City 


Sliding Doors Ride Smoothly. Spring 
tension built into upper rollers, shown at 
top right of model sliding doors above, ad- 
just for any unevenness that might cause 

doors to stick. In panel just above are spring 
rollers, right, a sample of track, and ordi- 
nary bottom rollers, left. Made by Stand- 
ard-Keil Hardware, of New York City. 


Spreads As It Shreds. Rock-hard butter 
right out of the refrigerator can be readily 
sliced and spread with this new knife, says 
the inventor, E. Webb, of London, England 
It is an ordinary knife, with small holes 
stamped in the blade. The holes, explains 
Mr. Webb, deliver spaghetti-like shreds that 
can be knifed on evenly. 
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Building Blocks Made on Site 


Onpinary dirt is the chief ingredient of 
the building blocks shown at right above. 
They came from the new mobile machine 
above that feeds nine parts of dirt, right 
from the site, to one part of cement—plus a 
spray of water if needed—into a mixer. 
Dumped into a blockmaker, the mix gets an 


Containers Speed Rail Cargo 


Time and labor are saved both coming 
system of “house-to-house” 


Containers of 
city, shown above, are de- 
shipper by a specially designed 
truck. When they have been filled, the 
truck hauls them to the rail yards and auto- 
matically loads them on a freight car. At 
destination, process is repeated in reverse. 
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hydraulic squeeze, and out come the blocks 
at a rate of 8 to 10 a minute. The unit, a 
development of older rammed-earth ma- 
chines, is mounted on wheels for hauling 
from job to job. The maker, Economy Build- 
ing Block Machine Co., Topeka, Kan., 
claims that blocks made from Topeka dirt 
withstood a load of 2,430 pounds per square 
inch when lying flat. 


Tractor Is Also Midget Car 


Wuen this farmer has plowed his field, he 
can raise the plow with an hydraulic lift 
and scoot to town at 60 m.p.h., taki 
senger along. FarmOroad was developed 
by Crosley Motors to give the small farmer 
a combination light tractor and utility ve- 
hicle. The 26%-hp. engine has six forward 
and two reverse speeds. A rear power take- 
off can operate power-driven equipment. 
The basic unit is priced at about $800. 


> 


Now’s the time and here’s how to 


By Bernard Gladstone 


PS PHOTOS BY W. W. MORRIS 


VERYBODY takes down screens and puts 
up storm windows when the days begin to 
get chilly. But ¢ 
your home for an 
A little time spent in checking walls, w 
roof, and foundation will pay off well be 


t's only one step in readying 


her winter 
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a tightly sealed house will reduce both your 
fuel bills this winter and your repair bills 
next spring. Even a small crack in a wall or 
around a window frame can let in damaging 
water seepage. 

You'll need only simple tools and inexpen- 
sive materials to button up your home snug- 
ly against wind and snow. The important 
thing is not to overlook any potential danger 
spot. Here are the places to check: 

Foundation, Examine the outside of 
your foundation walls where they are above 
ground. Patch all cracks. Otherwise, drifts 
of snow may melt against the foundation 
and water will seep into your cellar, causing 
dampness and mold. 

Repair small cracks with calking com- 
pound, Larger breaks should be patched 
with a waterproof cement. You can make a 
good mortar for patching by mixing one part 
Portland cement, one part hydrated lime, 
and five parts sand. 


ing mortar between 
and point up the joint with. waterproof 
cement, Check carefully along top of foundation 


if you have only a little calking to do and you 
don’t have a calking gun, use a calking tube 
like the one shown below. You squeeze the 


If you have only a few patches to make, 
it'll pay you to go to the hardware store and 
buy a ready-mixed patching cement. These 
are sold in small quantities (5- or 10-Ib. 
bags) and all you have to do is add water. 
But whether you mix your own mortar or 
buy the ready-mixed kind, don’t start patch- 
ing until you have thoroughly wet the area 
to be patched. 

Let the patches dry completely. Then go 
over the foundation with a liquid water- 
proofing compound. This can be either 
sprayed or brushed on. Let this dry for a 
day or two and then brush on an oil-base 
paint that’s made for stucco and cement. 
This will seal the surface of the concrete. 
Now go inside the cellar and repeat the 
patching, waterproofing, and painting. 

Be sure to do this work after a long 
stretch of dry weather when the concrete is 
thoroughly dry. Dampness in the conc 
will eventually work its way out, causing 


ee SST A 


where it meets the wall. Repair minor cracks 
ith calking compound, but fill larger ones 
ith waterproof cement (above ). 


compound out like toothpaste by turning the 
key at the bottom of the tube. Then smooth 
out the compound with your finger, as below. 


painted concrete surfaces to blister and peel. 

Walls, Look over the exterior walls of 
your home. If you have a frame house and 
it needs paint, by all means try to do the 
job before winter. Paint helps seal the sur- 
face against moisture. If you can’t paint the 
entire house at this time, touch up all bare 
and peeling areas. Patch up split siding 
with putty and paint. Nail down loose 
boards. 

Examine stucco and concrete walls for 
cracks. As with the foundation, scrape the 
cracks clean, wet them down, and fill with 
waterproof cement. Check brick walls for 
loose, crumbling mortar. Scrape the joint 
out about %” deep and point it up with 
waterproof cement. 

Doors and windows. Inspect the calk- 
ing around all doors and windows, re-calking 
where necessary. For best results, use a 
top-quality calking compound and a cal 
gun. If you don't have a gun and don’t have 
much calking to do, use a calking tub 
‘This has a nozzle like a gun, and a key on 
the other end. You wind up the key to 
squeeze out the compound. It’s also a good 
idea to check the putty on all windows. 
Scrape out loose or cracked putty, give the 
wood a coat of linseed oil, and let it d 
Then put in new putty. 

Now go inside the house and see if there 
are any drafts around windows or doors. 
Move a lighted match around the edges of 
a window. Even a slight draft will show up 
by blowing the flame. A draft means a heat 
leak, increasing your heating cost. 

To stop drafts around doors and windows, 
you'll need weather stripping. Flexible met 
weather stripping is easy to install. It has 
fabric or rubberized edge on it. Tack it to 
the door or window frame with the soft edge 
snugly against the door or sash. After hang- 
ing your storm sash, check them to make 
sure they fit tightly. If they leak air around 
the edges, weather-strip them also. 

Gutters and downspouts. If down- 
spouts and gutters are not kept c! fer 
may accumulate and freeze. Ice in gutters 
often backs up under the roof shingles, 
causing damage. If a downspout is clogged 
near the bottom, the accumulated water will 
freeze and often burst the spout. 

Sweep leaves and other debris out of the 
gutters with a whisk broom. If a downspout 
is clogged, open it up with a stiff piece of 
wire. A downspout should have a wire-mesh 
guard over the top end to keep out leaves. 

After cleaning out the gutters, paint the 


——— $$ 


Serape out loose or cracked putty and put in 
new, Putty knife with special-shaped ‘blade 
turns out neat, professional-looking job, 


Use lighted match to check around inside of 
doors and windows for drafts. Heat losses will 
occur if doors and windows fit loosely. 


Weather stripping is answer to loose-fitting 
doors and windows. Here flexible metal strip 
is being nailed to outside of door frame. 
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Clean out gutters and downspouts. If gutters 
are copper, give them an inside coat of spar 
varnish, If gutters are wood or tin, paint the 


insides for protection against weather. Use 
spar varnish on copper gutters and black 
roof coating on wooden or tin ones. 

Roof. Your roof takes more punishment 
than any other part of your home’s exterior. 
It should be inspected annually to head off 
expensive repairs. If your roof is covered 
with wooden shingles, check for curled, 
split, or loose shingles. Nail down loose 
ones and replace defective ones. If your 


inspect flashing 


Carefully around chimneys 
Seal all loose joints or other openings with 
liberal applications of roofing cement. 
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insides with black roof coating. Check straps, 
fastenings, and joints to make sure they're 
strong enough to support heavy snow loads. 


roof is of composition shingles, stick down 
any loose ones with a dab of roof cement. 

Climb up on a ladder and examine the 
shingles at the eaves and along the peaks 
of the roof, Those are dangerous spots for 
loose shingles. Icicles form along the edges 
of a roof. The sun will often partially melt 
them, and then the heated interior of the 
house will draw the moisture in under the 
shingles. Use roof cement to seal openings 
and to cement down loose shingles. 

Check flashing around chimneys and in 
the valleys of the roof. Seal any openings or 
loose joints with roof cement. Melting snow 
will ferret out even the smallest crack and 
cause a leak that's difficult to trace. 

Snow guards—if your roof is fitted with 
them—require no special maintenance. These 
metal guards prevent a heavy load of snow 
from sliding off the roof. They're useful 
‘over a doorway or along a roof that over- 
hangs a flower bed, for instance. A heavy 
pile of snow, sliding off the roof, can dam- 
age a flower bed. 

Heating systems. Interior passages of 
coal furnaces should be cleaned, and cer- 
tain parts of oil burners and forced-air 
blowers should be oiled as well as cleaned. 
And if you have circulating-air heat, don't 
forget to clean or replace the filters in the 
blower chamber. END 


Would you like to use your basement more 
this winter? Would a tile floor increase its use- 
fulness? Next month, Porutan Science will tell 
you how to lay the tile yourself. 


Paper Dropeloth Is Disposable 

Tims chemically treated paper dropcloth 
resists paint penetration and also repels 
water. Since its cost is low—this 10’ by 12’ 
size is priced at about $1. it can be 
thrown away after a paint job. Another 
size, also made by the Hebert Paper Special- 
ties, Inc., Buffalo, N.Y., is 5’ by 9. 


Lighter-Fluid Cans Re-Used 
) cans serve as excellent 
dispensers for other 
yey liquids to be a 
| 
| ES fill an empty container, 
4 use a one-hole rubber 
>i stopper, as shown. 
sides of the can. This 
pumps air out of the 
can, allowing liquid to 


Emry lighter-fluid 
in small quant 

Squeeze’ and release 
replace the air. When 


Cookie Cutter Shaped on Form 

‘WHEN you want a cookie cutter of a special 
shape, make your own out of tin-can stock. 
Jigsaw out a wooden or plastic pattern to the 
shape you want. Cut long strips of tin plate 
(big fruit-juice cans are a fine source). 
Clamp an end of the pattern and the strip 
in a vise, and use a chisel-pointed wooden 
block to force the strip around the pattern. 
Solder the ends together and add a handle. 
-H. E. Richter, San Antonio. 
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Shaver Lights Its Own Way 

Poor room lighting—or none at all—won't 
keep Fritz Wankmueller, of San Diego, from 
getting a good electric shave. He turned two 
dime-store items into an attached light for 
his shaver. One is a base outlet shaped to 
the contour of the shaver with a strip of 
emery cloth. The other is a plug-in night 
light. He wired the shaver to the socket 
and plugged in the light. One electric cord 
connects both units. A couple of stout 
rubber bands hold everything together to 
the line. 


Machine Guides Cutting Torch 


Operatinc on the pantograph principle, 
the machine below is used for contour flame- 
cutting and for butt welding. As the opera- 
tor follows the outline of a template, the 
torch cuts a duplicate from the work. The 
machine, made by the Krohn Manufacturing 
and Supply Co., Centerville, Mich., 
circles up to 24” in diameter, and 
lines up to 52”, as well as combinations of 
curves and angles. 


Saw Guide Adjusts for Depth 


Tinep of using clamps and boards on my 
handsaw to cut rabbets, I drilled two holes 
1%” above the teeth and installed this guide. 
The slots permit me to adjust the depth of 
cut up to 1”. 

A guide is attached to only one side of 
the saw. This leaves the left side open. A 
board can be clamped to the work to guide 
w as the cut is made, The two drilled 
do not interfere with normal use of 


Hose Clamp Used as Drill Stop 
Ir tne drill-press stand for your portable 
electric drill is not equipped with a depth 
stop, you can improvise one with a hose 
clamp and wing nut (arrow). Determine 
the desired depth of hole by bringing the 
point of the drill down outside the work. 
Then lock the clamp on the column.— 
W. G. Waggoner, Sacramento, Calif. 
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Ladder Rolls Up the W 


A FREE-WHEELING ladder attachment may 
take some of the labor out of home main- 
tenance. With it, one man can raise an ex- 
tension ladder up the side of a house easily 
and accurately. The wheel: mounted on 
a frame of light steel tubing and spaced to 
span an average window. Stanley Roketa, an 
engraver for Minneapolis-Honeywell Co., 
Minneapolis, invented this Lad-R-Prop and 
manufactures them in his spare time. 


Gauge for Radi 


A 12” street rule— 
screwed or strapped 
place—makes a handy 
th gauge for your 
radial saw. The point- 
er is a piece of sheet 
bi If you don't 
want to take the tem- 
per out of the rule to 
drill it, fasten the scale 
to the saw with a 
piece of steel strap. 

For best readabili- 
ty, coat the seale with 
white model-airplane 
dope. When this dries, sand it off, leaving 
dried dope in the scale graduations. Then 
brush clear lacquer or shellac on the scale. 

It's not necessary to have the pointer set 
at any particular point. The idea is to have 
a reference for duplicating a previous setup. 
—Francis Munson, Los Angeles. 


Black Sunshine 
Keeps Us Warm 


A sun deck need not be chilly after 
dark, if you install glass heating panels. 


By Paul Corey 


Our overcoats are overhead, up under 
the eaves, and warm us more than 
they warm the air. There is no visible 
light from them to attract insects. The 


rectangular panels, hinged ot their 


outer ends, can be angled to send their 
rays where they do the most good, 


E CAN enjoy our sun deck for extra 
hours these fall evenings because 
electricity holds back the sunset. Here in 
Northern California the evenings seem to 
cool off very suddenly. In past years the 
drop in temperature sent us indoors to bun- 
dle up in coats and sweaters. Now we just 
reach out and turn a switch 
The black sunshine that has added so 
much extra enjoyment to our deck comes 
from a couple of glass heating panels. 
Though they give off no light, these panels 
act much like real sunshine. Their heat is 


I hinged the panels to the sun-deck overhang 
and attached pulleys so that I could pull them 
back up when they're not in use, 


radiant, which means that it warms people 

and things before it warms the air. In an 

outdoor installation of this kind there is 

practically no rise in air temperature. But 

there is a feeling of warmth, and that’s what 

counts. The rays spread out in a wide are 

and are effective up to about 15 feet. 
Glass heating panels are made by Conti- 

nental Radiant Glass Heating 

Corp., of New York, and are 

sold by local distributors in 

many parts of the country. 

When I first decided to try 

radiant heat on my sun deck, 

I got in touch with my dis- 

tributor. I was surprised to 

find that the panels aren't 

easy to buy. The dealer 

wanted full particulars of the 

use I had in mind. He warned 

me that my application had 

not been tried and he could 

not guarantee results. * \ 
I accepted full responsibil- \ 

ity and even pointed out that 

the units did not have to be 

very efficient because my elec- 

tric rate is quite low—it goes 


well as I could have hoped, I mention all 
these facts just as a caution. Before you buy 
yourself a dose of glass heat, be sure to con- 
sider your climate and power costs. 

Having won the dealer's consent, I ordered 
two 115-volt, 1,000-watt, recessed-type pan- 
els at $56 each. They come in metal mount- 
ing frames measuring 20%” by 274”. I built 
a wood frame from %” by 1%” strips of red- 
wood, mitering the corners and grooving the 
edges as shown in the photo below. 

Since the panels draw 2,000 watts, they 
must be operated off a separate circuit. I 
rearranged a little wiring in the house so 
that one 20-amp. circuit would not be re- 
quired for any other service while the heat- 
ers are on. 

Next, I hinged my wooden frames to the 
inner face of the sun-deck overhang, spacing 
the panels about four feet apart. I also at- 
tached a pulley and clothesline to each 
panel so that I could raise and lower it to 
angle the rays for best effect. When the 
panels aren’t in use, I can just pull them up 
under the roof. That way they are not ex- 
posed to rain, The panels themselves won't 
be harmed by moisture, but it’s usually a 
good idea to keep all wiring dry. 

The initial cost of this home luxury was 
high, but I expect to write it off over many 
years of spring and fall enjoyment. Opera- 
tion cost is negligible—my bill for two and a 
half hours of comfort is less than a nickel. 
That isn’t much to pay to be able to sit in 
the sun after the sun goes down, END 


20%" 274" 
METAL FRAME 


Glass panels come mounted in metal. I built wooden frames 
to fit the metal, I grooved the strips and mitered the corners, 


down to less than one cent a 
kilowatt hour. Though my 
installation has worked out as 
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Hasp Is Stop for Window 


AN ErFectivE safety device that will keep 
‘a small child from raising a partly open win- 
dow can be made from a dime-store hasp. 
Hacksaw the hasp as shown, file the cut 
edges sharp, and screw it to the top of the 
sash. When the altered hasp is in the posi- 
tion shown, any attempt to raise the window 
will cause the sharpened ends of the hasp to 
bite into the window frame. When you want 
to raise the window, fold the short part of 
the hasp back toward the center of the sash. 
—Jesse R. Lucas, Michigan City, Ind. 


, “eA i 
€? “Fr. MO 
Sponge Cushions Wateh 
To save his pocket watch as much as pos- 
sible from shocks but still have it constantly 
visible while driving his truck, one driver 
mounted the watch in a block of synthetic 
sponge, as above. He keeps the sponge and 
watch on the ledge above the instrument 
panel—H. Klein, Pittsburgh, Pa. 


Glass Bricks Easy to Use 


Grass-nnick panels—not more than 25 sq. 
ft. in area and not more than 5’ wide or 7” 
high—can be installed without elaborate 
framing. Manufacturers report that on such 
panels expansion strips at jambs and head, 
as well as wall ties in the mortar joints, are 
not necessary. The blocks in small panels 
are also strong enough to withstand weather 
extremes. 


‘eave Strengthens Leaf Rake 

To xeer the spring-steel teeth from break- 
ing off from leaf rakes, weave two or three 
rows of heavy cord back and forth as shown. 
This lessens the vibration and prevents con- 
centration of the strain at the point where 
the teeth enter the rake head.—W. H. Me- 
Clay, Pasadena, Calif. 
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Need Furniture? Try Shiplap © 


This Desk 
Cost Only $5 


Anyone can build drawers for sectional units if he uses this 


inexpensive si 


FAR as I know, this is a brand-new way 
to build drawers. Certainly, it is just 
about the simplest and cheapest method you 
can imagine. 

The secret is buying shiplap siding lum- 
ber. It has a ready-made rabbet that takes 
the headache and labor out of making drawer 
slides. Being construction lumber, it’s avail- 
able everywhere and at a moderate price. 
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By Darrell Huff 


By buying an inexpensive grade of lum- 
ber (at about $80 a thousand feet), I built 
this two-drawer filing unit for just $2. The 
plywood desk top, the two-by-fours that 
support the other end of the top, and the 
nails and lacquer brought the total cost of 
the desk up to $5. 

There's a final touch of rock-bottom econ- 
omy in the unit. When the drawers are 


closed, their sides form part of the sides of 
the cabinet, avoiding the usual duplication 
of lumber. 

By varying the proportions and dimen- 
sions, a similar unit can become a chest, 
dresser, kitchen cabinet, shop storage cabi- 
net—almost any kind of a storage unit you 
want. 


Which Desk Do You Like? 


With one or two of these drawer units, 
you can work out several different desk de- 
signs. The sketches at the right give you 
four suggestions. The simplest requires one 
drawer unit. The desk top is supported by 
the drawers and a two-by-four screwed to 
the studs of a wall. 

‘Another drawing shows one end of the 
desk top supported by two-by-fours—as mine 
is. Build the two-by-four support the exact 
height of the unit and about 18” wide. 

Two drawer units and a plywood top give 
you a free-standing office desk. 

The fourth variation is more elaborate 
and highly useful. It provides two desks in 
one. By swinging to right or left, you have 
both typewriter and writing desk always at 
hand. This one also provides two drawer 
units, 

For any of these desk tops, %” plywood is 
best—especially if you're going to use a 
standard typewriter on it and if you want 
the top more than 4’ long. For a shorter top, 
or for one to hold a portable typewriter, 
you can get by nicely with %” plywood. 

You can buy shiplap in pine or fir, but I 
used redwood because a couple of coats of 
clear lacquer gives it such a handsome fin- 
ish. If you want to spend a little more 
money and turn out a better-looking job, 
cover the top with linoleum and finish the 
edges with wood or metal molding. 


Here's What It Takes 


Cost will depend upon the size of desk 
you build, thickness of the plywood top, and 
local variations in lumber prices. 

To build one basic drawer unit you'll 
need: 

4’ of %” by 6” stock. 

© 4’ of 1” by 10” stock. 

© 12% of 1” by 6” shiplap. 
© 16% of 1” by 8” shiplap. 

In buying the shiplap, get the type that’s 
usually called V-rustic. Get 14” and 18° sanoed inweos 
lengths. They will give you margins for 
discarding sections that have bad knots. 
You'll note that the %” by 6” stock and the 


‘octoser 1950 [87 


Many 


Gap can be left in bottom of drawer if it is 
to hold file folders, or filled in if drawer is to be 
for other purposes. 


Front view of frame section (below) shows 
construction details, Note at te ‘on top of 
iat middle board has been planed off. 


188 POPULAR SCIENCE 


one-by-ten are plain lumber—not shiplap. 

Cut the 1” by 8” V-rustic into these pieces: 
2 pieces 124” long. 

@ 2 pieces 15%” long. 
© 4 pieces 23%” long. 

Also from the 1” by 8” shiplap, saw two 
28” by 23%” pieces from one edge. Cut 
these from the edge that has been milled to 
give the chamfer effect that forms the V 
joint. As you can see from the photos, this 
edge is at the top of all pieces in the unit. 

From the remainder of the one-by-eight, 
cut these pieces of plain board: 
piece 1%” by 124", 
piece 1%” by 15K". 

2 pieces 2” by 

Cut the 1” by 6” V-rustic into these pieces: 
© 2 pieces 12%” long. 
© 2 pieces 15%” long. 
© 4 pieces 23%” long. 

Cut 26%” off the one-by-ten and rip it into 
4 pieces of equal width—about 2%” wide. 
From the rest of the one-by-ten, cut four 4” 
by 8” pieces. Cut the %” by 6” stock into a 
13” and a 23%” length. Rip both down the 
center. 

Now, with all your pieces cut, you'll have 
a confusing stack of boards. Pick out the 
following sections for the two drawers: 

@ All 1” by 6” V-rustic. 

pieces of 15%” one-by-eight, 
4” by 8” pieces. 

@ 4 23%” lengths of %” lumber. 

Build the drawers first, assembling them 
with glue and finishing nails. You'll need 
them to help in spacing the parts of the 


frame. The gap in the middle 
of the drawer bottoms saves 
lumber and makes it easier to 
remove a number of file hold- 
ers at once. Of course, if you 
want the drawers to serve as 
regular desk drawers, you'll 
have to fill in the gap. 

After putting together the 
bottom of the framework and 
the four uprights, slip a 
drawer in place as a guide for 
exact positioning of the mid- 
dle boards. Plane off the up- 
per lip of the middle board 
across the back to let the up- 
per drawer fit flush with the 
front. Also plane off the upper 
lip on the front of the bottom 
drawer. 

That finishes your job if 
your drawer unit is to be part 
of a desk. If it is to stand by 
itself as a two-drawer file, 
you'll want to put on a plywood top. 

Finally, sand the wood and give it the 
finish you want. I used two coats of water- 
white lacquer, with an extra coat on the 
drawer fronts. END 


e 


Fence Improves Molding PL 


AN oup-stvLe molding plane becomes a 
more useful tool if you screw a hardwood 
fence to one side. This provides a more ac- 
curate and precise guide against the edge. 
—H. R. Diamond, Glen Head, N. Y. 


Nonflammable Paint Remover 

A new paint and varnish remover takes 
the fire hazard out of the job of skimming 
the old finish off wood or metal surfaces. 
The remover leaves no residue, so the sur- 
face does not have to be washed before it is 
repainted. Sterling Paint & Varnish Co., 
Malden, Mass., packs 5F5 Paint Remover 
in %-pt. to 5-gal. cans. 


‘This photo shows how lips of shiplap slide together smoothly 
to give you ready-made drawer sid 


les for a low-cost desk, 


Removing Broken Flash Bulb 

Wuen the glass breaks in a used photo- 
flash bulb, you can remove the base from 
the socket by forcing a cork over the pro- 
truding sharp tips. Cork gives a good grip. 


Ril rengthen Flush Doors 


Arcuep ribs, run- 
ning vertically within 
a solid lumber frame, 
support the face pan- 
els of a new hollow 
flush door. Each rib is 
arched a full 2”, pro- 

g overlapping 
support. The elimina- 


zontal members in 
contact with the face 


through” of core 
construction in the 
finished door. 

Hardwood veneers 
and face veneers are 
crossgrained and hot- 
press resin bonded to the core. According to 
the maker, the Haskelite Mfg. Corp., Grand 
Rapids, Mich., this gives maximum resist- 
ance to warping and buckling. The Arch- 
Kor doors are fitted with lock blocks along 
each edge and may be trimmed to fit. 
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Gus Has A Noisy Day 


In quickly diagnosing engine clatter, the veteran garageman also saves 


a fellow man from equally unnerving chatter. 


TI WAS one of those clear fall days that 
Gus Wilson liked. Not down to freezing, 
but nippy enough to make you feel like do- 
ing things. Crisp weather always put Gus 
in a good humor, and the problems at the 
Model Garage never seemed quite so bad 
when you didn’t have to sweat over them. 

It was a good thing that Gus was feeling 
the way he did, because right at that mo- 
ment a shiny new two-door sedan rolled up 
to a stop, and as the right door popped open 
Gus recognized the bulbous, overdressed 
figure of Mrs. Miller, the town’s most talk- 
ative woman. Anyone had to be feeling 
chipper to take her. 

“Oh, Mr. Wilson,” she all but sang, “so 
glad you're here and not just one of your 
men, I've brought a customer for you. He's 
been having all sorts of nasty trouble with 
his car and I've told him there’s no one like 
our Mr. Wilson when it comes to fixing 
automobiles.” 

‘As Mrs. Miller prattled on, Gus noticed 
a pleasant-looking, middle-aged man slide 
out from behind the wheel of the car and 
walk toward them. 


A Long-Winded Introduction 


“Tom,” Mrs. Miller burbled, “this is Gus 
Wilson. Gus, this is Tom Wilkins. Tom and 
his wife are old friends of mine from my 
old home town. They've been off on a fall 
vacation trip and stopped by to see Henry 
and me for a few days. They want to get an 
early start back tomorrow morning and 
there’s something or other Tom wants done 
on the car before they leave. Tom, you tell 
Mr. Wilson about it.” 

“Well, it’s . . .” Tom began, but that was 
as far as he got. 

“Gus does amazing things,” Mrs. Miller 
gushed. “Why, about four years ago we 
were having all sorts of difficulties with our 
carburetor, or was it the transmission? Well, 
anyway, he 

For the five minutes Mrs. Miller 
held forth with a story about how Gus once 


By Martin Bunn 


had made a minor and obvious repair on an 
ancient Rolls-Royce the Millers had owned 
before they got their present car. Gus, 
bored, just puffed on his pipe. He knew 
better than to try and stem the flood of 
words once Mrs. Miller got wound up. 

“Now let's get around to your trouble, 
Mr. Wilkins,” Gus put in at the first lull. 

“Well, as I started to say,” Tom Wilkins 
began again, “it isn’t much of a trouble, it’s 
just that my hand brake doesn’t hold and I 
don't want to start the trip home without 
it. I was wondering if I could leave the car 
with you tonight and pick it up early in 
the morning?” 

“Oh, Tom, I do wish you and Bessie 
didn’t have your hearts so set on such an 
early start,” Mrs. Miller broke in. “I did 
so want you to meet Mrs. Thompson and 
her two young daughters, and they're com- 
ing over for lunch tomorrow.” 

“What time did you want to get started, 
Mr. Wilkins?” Gus asked, ignoring Mrs. 
Miller as best he could. 

“I'd like to make it around six o'clock if 
I can,” Wilkins replied. “That would put 
us on the road at about daylight.” 

“We don’t open around here until seven,” 
said Gus, “but I'll tell you what we can do. 
You park your car over there just beyond 
the shop doors. I won't need the ignition 
key, so you can take that with you. I'll fix 
the brake before I leave tonight and the car 
will be right there waiting for you whenever 
you want to leave in the morning.” 


NET morning, when Gus drove up to 
the garage he was surprised to see Tom 
Wilkins’ car still parked by the shop doors 
and even more surprised to see the Wil- 
kinses and Mrs. Miller sitting in the Miller's 
car parked close-by. 

Before Gus could get out of his car, Mrs. 
Miller had her car window down and was 
shouting. 

“Oh, Mr. Wilson, thank goodness you've 
come. Something terrible’s happened to 
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Tom's car. We've just been sitting here 
hoping you'd come soon.” 

Gus now was more mystified than ever. 
The car was all right when he'd left it. 

“What seems to be the trouble?” he asked 
Tom Wilkins. 

“Well, perhaps I'd better go back a few 
days so you'll have the whole story from 
the beginning,” Tom began, as he and Gus, 
trailed by the ever-present Mrs. Miller, 
walked toward the car. 

“As you can see, my car’s practically 
brand new. We've only driven it a bit over 
8,500 miles, and everything was going along 
fine on this trip until we stopped overnight 
at a town about 150 miles south of here. 
‘The hotel had no garage, so I had to leave 
it out overnight in a parking lot.” 

“How long ago was that?” asked Gus. 

“Let's see,” Wilkins figured. “We got 
here last Tuesday, so it must have been 
Monday night.” 

“That's right, Tom,” chirped Mrs. Miller, 
no longer able to stay out of the conversa- 
tion. “You and Bessie got to the house just 
after dusk, I distinctly remember it because 
I recall telling Anna, that’s our maid, you 
know, that I did so hope that you'd arrive 
in time for dinner.” 

Gus ignored the nonstop chatter and 
turned to Tom Wilkins. 

“Next morning, after breakfast,” Wilkins 
continued, “I went out to bring the car 
around to the front of the hotel. When I 
pushed the button she started all right even 
though the morning was kinda cold, but the 
engine made a terrific clatter. 

“I knew it wouldn't be safe to drive very 
far with it sounding like that, so I nursed 
it to a garage I'd seen down the street. The 
mechanic there listened to it, shook his head 
grimly, told me to leave it, and that he'd 
do his best to have it ready for me by 
noon. 
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“Did he say what he thought the trouble 
was?” asked Gus. 

“Not then,” replied Wilkins. “Come noon, 
I went back, and sure enough he had the 
engine purring along just as it should. He 
mentioned something about valves and said 
the bill would be $20. 

“Twenty dollars?” repeated Gus, ques- 

tioningly. 
“Yep, $20,” Wilkins agreed. “I thought 
it was high too, but you can’t argue when 
you're in a strange town and don't know 
much about automobiles anyway.” 

“Tom Wilkins,” squeaked Mrs. Miller, 
“if you take my advice, you'll drive right 
back through that town on your way home 
and give that man a good dressing down. 
I'd demand that he give you your money 
back. It’s disgraceful the way some dishon- 
est garage owners take advantage of the 
public.” 


Gus Breaks Through the Chatter 


“Well, what happened this morning when 
you came to pick up the car?” Gus asked. 
His impatience should have been obvious 
even to Mrs. Miller. 

“The same thing,” Wilkins explained. 
“We got here about six and when I started 
up the engine it made the same kind of 
noise, so I shut it off immediately. Here, 
you can hear it yourself,” he said as he slid 
into the driver's seat and pushed the starter 
button. There was a distinct rhythmic clat- 
ter that sounded like a bad case of valve 
trouble. 

“Tell you what,” Gus said, reaching in 
and turning off the ignition. “There’s no 
sense you folks hanging around here this 
frosty morning. Why not go back to Mrs. 
Miller's in her car? When I’ve got yours 
ready, I'll bring it over.” 

On the way over to Mrs. Miller's car, 
Tom Wilkins edged Gus to one side and 
pleaded, “Please try to get me out of here 
before noon. Another meal with that voice 
and I won't be fit to drive.” 

“Ill do my best,” Gus promised with a 
knowing wink. 

As Mrs. Miller and the Wilkinses drove 
off, Gus heaved a sigh of relief. It was al- 
most a challenge to Gus to get the job done 
as quickly as possible to free Tom Wilkins 
of Mrs. Miller's endless gabbling—sort of 
like rescuing a fellow sufferer. 

About an hour later, Gus nosed the car 
into the Miller driveway. Tom Wilkins, 

[Continued on 246) 


Remove Wheels for Spraying. 
Instead of masking the tires while you are 
spray-painting a car, Victor Jensen, of Bell- 
ingham, Wash., suggests removing the 
wheels and demounting the tires. Then set 
up and clamp the rims between a couple of 


SCREEN OVER 
3" DIA. HOLE 


SCREWS AND 
WASHERS, 


Air Outlet Improves Heater. In 
some of the newer cars, fresh air is de- 
livered to the passenger compartment while 
the heater is running. If the windows are 
closed, air circulation tends to slow up. W. 
M. Dierks, of Chicago, found that he got 
improved circulation after placing a 
screened outlet vent under the rear seat. 


Tarn the page, please, for four more auto hints. 


ASS 


two-by-fours, or other pieces of lumber, by 
tying the ends with rope. Brace the assem- 
bly upright, and you can spray both sides of 
the rims without difficulty. This method 
also clears the fenders for unhampered 
spraying. 


AUTO-ENGINE 
NALVE 


Valve Taps °Stat in Place. An 
engine valve makes a handy tool for insert- 
ing or removing an inside-hose type of 
thermostat. Pick a valve that will just fit 
inside the hose. Push it in until the head 
rests against the ‘stat. Then, with the hose 
in an upright position, tap the valve stem 
on your workbench or floor. 
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files, of Springfield, Mo., suggests this 
trick, When the tube has been pumped up 
and the leak located, push the oil-can spout 
through the hole. The tube will deflate and 
the spout will mark the hole. 


ec 
EZ 


Store Nuts on the Wrench. Drill 
a hole through the center of your four-way 
wheel wrench and put a toggle bolt in it. 
As the wheel nuts are removed, they can 
then be stored on the toggle bolt~safe from 
getting lost or filled with dirt. 


HeivwniciN 


HOUSING 


MAIN DRIVE- 
GEAR SHAFT- 
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Tool Lines Up Clutch Disk. To 
assemble and disassemble a clutch, it’s a 
common practice in many garages to use a 
main drive shaft from an identical trans- 
mission as a line-up tool. M. F. Sproule, of 
San Antonio, Tex., suggests that this will 
be easier to handle if you cut off the pinion 
and weld on a pull ring as shown. 
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Dash Knob Controls Heater. A 
salvaged piece of old speedometer cable 
can be used as a dash control for a gasoline 
heater. Remove the control knob and fasten 
it to one end of the cable. Attach the cable 
to the control rod with a setscrew collar. 
Pushing or pulling to different positions 
controls the heater. 


HERE ought to be a law against throw- 
ing rubbish from a moving automobile— 
and in some areas there is. Connecticut's 
trim parkways, for instance, have signs 
warning litter hogs to mend their ways. But 
where can you put the candy-bar wrappers 
and other scraps? 
A wastebasket is the obvious solution. 
The pictures above, and on the next page, 
show you how I installed one in a ’49 Ford. 


Why Litter 
the Highways? 


You can build and install this trash 
basket for your car in a couple of hours. 


By Harry Walton 


jopular (\cience 
ractical \)olution 


The basket is mounted on the panel 
ahead of the front door. Spring hinges keep 
it flat when empty. Cloth sides expand like 
bellows as you stuff in the trash. The entire 
container lifts out for dumping. 

The fiber or cardboard panel that lines 
this part of a car body can usually be sprung 
out with a little careful bending and nudg- 
ing. But before you remove the panel, cut 
a piece of cardboard to the size and shape 
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Use plywood 
el, plywood or composition board 
fiber | 


Parts 
for fr 
for back 


Key- 


small b 


folds in, bellows fashion, 
ne back panel fit ove 
mounted in the fiber body pa 


~~ 


of the proposed container. Try it in place to 
make sure the basket will be accessible to 
your front-seat riders. If you usually drive 
alone, you may prefer to put the basket on 
the left-hand side. 

Cut the rear or stationary panel of the 
container the size of your trial template, 
using 3/16” hard composition board or 1” 
plywood. Although offset hinges would be 
ideal for holding the front and back to- 
gether at the bottom, the common flush- 
mounting spring hinges shown will do if 
mounted on a 1” strip the same thickness as 
the front. Attach the hinges with 6-32 bolts 
running through both the stationary panel 
and the strip, as in the drawing, 

Cut the hinged panel to come a little 
below the top edge of the rear panel. Drill 
two holes along the top edge of the back 
panel and file them to keyhole slots, 

Lay the two hinged panels on their side 
on a piece of oilcloth or other durable fabric, 
with the top edges about 5” apart, and trace 
around the edges. Cut out the two long 
triangles with a %” margin on both sides. 
Make a trial fitting with paper clips as 
shown below. 

Insert a block to hold the panels apart 
when attaching the cloth. A good household 
cement and an office stapling machine will 
do this nicely. Fasten the cloth along a i” 
wide “seam” to the inner faces first, so that 
it has a natural tendency to fold inside. 
Cloth tape can be used to cover the staples 
ter the panels are painted. Knot through 
a piece of cord or shoelace to limit move- 
ment and prevent tearing the cloth sides. 

Mount small bolts with two nuts apiece 
on the fiber body panel after soldering a 
small washer under the head of each. To 
keep the wastebasket from being lifted off 
accidentally, bend a flat mending plate as 
shown and mount it below as a clip. END 


c the fabric in place for a trial fitting after 
cutting to triangular shape. Fabric is both 
cemented and stapled to plywood back. 


AY ‘American can now fly the same flag 
that the troops commanded by General 
Arthur have been fighting under in Ko- 
rea, The United Nations has amended its 
flag code to permit the use of its emblem by 
everyone who wishes to show his support. 

The National Grange, the American Farm 
Bureau, the National Farmers’ Union, and 
many other organizations are now campaign- 
ing for more United Nations flags through- 
out the country. 

The white olive wreath around the white 
globe symbolizes world peace. The back- 
ground on which this symbol is placed 
should be Columbia Blue (now United Na- 
tions Blue), but don’t fuss about the shade. 

The symbol is shown above on a squared 
background to help you copy it. It can be 
painted or appliqued in white on blue. This 
symbol also can be used to decorate your 


How to Make and Fly 


United Nations’ Flag 


home craftwork, provided that it is not used 
for commercial purposes. 

It should be flown alongside the Amer- 
ican flag in a manner conforming to the laws 
and customs for displaying Old Glory. 


| 
| 


Flag may be any size, but the symbol should 
be centered both vertically and horizontally, 
and be just half as high as the whole flag. 
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Cosmetic Aids for Crafismen 


The ladies? vanity tables are full of fine things to have on a workbench. 


an internal 
yent to narrow 


Lipstick tops form model funnels, locomo- | Mascara brushes will 
tive domes, caps for edged tools, tanks, | threads, and also apply ce 
and small cyLnders. eclges or in close quarters. 
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Cosmetic jurs have many uses as contain- 
ers for liquids and pastes. Wash cosmetic 
out with zine. pieces, 


ate 


wery boards are handy for sanding, 
and cleaning small or odd-shaped 


Powder puffs can be punched and mounted | Flat powder boxes of cardboard or plastic 
on an arbor or motor shaft for extra-fine | will keep parts safe when you take some- 
buffing and polishing. thing apart, and hold bolts, nuts, or the like. 


<a) 


Bobby pins make good small clamps for Nail-polish and perfume bottles have built- 
holding work while glue or cement dries in applicators. Clean out old polish with 
And they come in handy on soldering jobs. lacquer thinner. 
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What You Should Know 


About Horsepower 


Auto engines and electric motors are r: 


id in a confusing number 


of ways, but these home experiments clarify the basic principles. 


By Kenneth M. Swezey 


HEN bragging about that new car, are 
you sure that the horsepower you boast 
of is power actually available to you? Or 
are you perplexed when manufacturers rec- 
ommend either a 1-hp. electric motor or a 
8-hp. gasoline engine to do the same job? 
Back in the 1780s, when James Watt 
introduced the term, horsepower meant just 
one thing: actual power deliverable for use- 
ful work. Without limiting adjectives, horse- 
power means the same thing today. But a 
dozen or more qualified varieties that Watt 
never dreamed of are also common. These 
specialized versions—often useful to the 
engineer or tax collector—along with differ- 
ent operating characteristics of various en- 
gines and motors, may confuse you. To 
understand what is meant by horsepower, 
let's start with “power.” 


How Much and How Fast? 


A man can move a ton of sand from one 
place to another faster than a boy; a horse 
can move it faster than a man; while an 
automobile engine can move it faster than a 
horse. Although the amount of work done 
in each case is the same, the speed with 
which it is done is drastically different. 
Technically speaking, we say that the man 
has more power than the boy, the horse 
more than the man, and the engine more 
than the horse. Power; then, is the rate of 
doing work. 

Horsepower is the rate a “standardized” 
horse does work. In Watt's day, horses 
trudged in circles at the end of a long pole, 
operating mill wheels and mine pumps. Watt 
measured the distance a horse would walk 


in a minute, measured the pounds of pull on 
the pole, and multiplied the two figures. He 
found that a strong dray horse could con- 
tinuously exert about 22,000 foot-pounds 
per minute. For good measure he added 50 
percent, and declared 33,000 foot-pounds 
per minute as the mechanical standard of 
horsepower by which he rated his engines. 
It is still the standard by which steam en- 
gines, turbines. gas engines, Diesels, electric 
motors, and water wheels are rated. 

To find horsepower, all you have to do is 
to determine the foot-pounds of work a 
man, animal, or machine can do in a min- 
ute, and divide by 33,000. This actual horse- 
power is generally referred to as brake 
horsepower, shaft horsepower, or dynamom- 
eter horsepower—all of which mean horse- 
power delivered at the shaft. Brake hors 
power gets its name from the Prony brake, 
a testing device invented by Baron Prony 
long ago. It is the horsepower that the lay- 
man usually thinks he gets, but often doesn’t. 


How Many Horses Pull Your Car? 


Automobile engine ratings are probably 
the country’s No. 1 source of horsepower 
misunderstanding. Every auto engine made 
bears one taxable horsepower rating (rang- 
ing usually between 20 and 45 hp.) and 
another advertised horsepower three or four 
times as high—and neither one represents 
actual power available for driving the car. 

Although neither of these ratings repre- 
sents the true available horsepower of a car 
engine, they are applied on a fairly consist- 
ent basis by all U.S. auto makers, and there- 
fore enable car powers to be roughly com- 
pared. In building and testing an engine, 
car manufacturers deal with at least five 
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Testing the tractive power of a toy electric 
locomotive is easy. Mount a %-inch metal sh 
on a weighted wooden block so that it can 
stand firmly, without turning, in center 
circular track, Pass this shaft through hole 1 
end of a 1” by 1” wooden arm, which is just 
long enough to reach to the middle of the track 
Saw a slot from the short end of the arm to the 
shaft hole, and add a bolt and wing nut to 
adjust the friction of the arm on the shaft 
Attach an 8-0z, or I-Ib. scale between end of 
arm and rear of engine tender. To find pulling 
sepower of engine, let it run at top speed, 
then tighten wing nut until engine can just 
keep running’ smoothly. Now observe pull 
shown on the scale and count number of times 
locomotive circles track in a minute. Horse- 
power equals circumference of track (in ft.) 
times pull on. scale (in Ibs.) times revolutions 
per minute, divided by 33,000, 
very’ similar to. the ‘Watt 
original calculation of horsepower. 


‘one used for his 


Your arm horsepower can be determined with 
a meat grinder, ruler, spring balance, and 
watch, Measure length of the grinder arm, and 
multiply by 6.28 to find the circumference. 
Tighten the nut on the grinder until it takes 
about 20-pounds pull to turn handle steadily 
Then—while a friend clocks revolutions—turn 


varieties of horsepower. Here is an example 
for a typical heavy car: 
Indicated hp. 192 
Friction hp. 32 
Brake hp. (gross) 160 
Brake hp. (net) 142 
Taxable (S.A.E.) hp. 40 

Indicated hp.—of interest chiefly to de- 
sign engineers—is the total horsepower de- 
veloped inside the cylinders, including that 
needed to drive the engine itself. It gets its 
name from the “indicator,” a device used for 
charting the changes of pressure during the 
explosion stroke of the pistons. 

Friction hp. is horsepower lost. It is 
used up as heat, from friction in crankshaft 
and cylinders, and represents approximately 
the difference between indicated hp. and 
gross brake hp. 

Gross brake hp. is the advertised hor 
power, and is usually the only actual hors 
power rating known to the car owner. Al 
though it is output horsepower of a sort, it 
is determined with fan, erator, starter, 
water and fuel pumps, and other accessories 
removed. Because the horsepower consumed 
by accessories may vary between 10 and 20 
hp. in different cars, two cars of the same 
advertised hp. may have as much as 10 hp. 
difference at the clutch. 

Net brake hp. is the actual horsepower 
available at the flywheel or clutch, with all 
accessories operating. This is the maximum 
horsepower available to drive the car. It is 
seldom advertised, but can be obtained by 
asking the car maker 

Taxable (S.A.E.) hp. is merely a 
pencil-and-paper horsepower worked out 
some forty years ago by a predecessor of the 
Society of Automotive Engineers. As the 
formula is based on a piston speed and 
cylinder pressure since far exceeded, taxa- 


as fast as you can for a minute. To find your 
horsepower, multiply circumference (in ft.) by 
pounds pull by r. p. m., and divide by 33,000, 
You're a real he-man if you develop more than 
1/10 hp. by this method. In a spurt of running 
upstairs, a man might develop over 1 hp., but 
he couldn't keep it up for long. 


Electrically speaking, 1 horse- 
ower equals 746 watts, or .746 
kilowatt. On each side of the 
wattmeter is an example of 
what can be done with 1 
horsepower of electricity. To 
the left it runs five 60-watt 
bulbs, three 100-watt bulbs, 
and a 16-inch fan. To the right, 
1 horsepower merely boils a 
kettle of water on a single hot 


plate. Tt takes a good deal of 
power to make heat from 
electricity. 


ble hp. does not represent the real horse- 
power of modern engines at all. It is still 
used, however, for licensing purposes. 
During the last few years, hot-rod enthu- 
siasts have found out that even horsepower 
delivered to the clutch does not fully deter- 
mine speed over the road, Transmissions 
and wheel friction eat up power, too. These 
ans, therefore, go after rear-wheel hp., a 
species which can now be tested by dyna- 
mometers of tune-up stations all over the 
country. On a car of 160 advertised hp., 
rear-wheel hp. might run about 110. 
Rated hp. is a term often applied to sta- 
tionary gasoline engines and electric motors. 
It means brake hp. that can be exerted con- 
tinuously without overheating. For driving 
machines that start easily and run smoothly, 
motors and gas engines can substitute for 
each other on a basis of equal rating. On 
machines that have high starting resistance 
or are often momentarily overloaded, how- 
ever, a gasoline engine may need two or 


‘Simm 
Loo; 


balance: 
To 


ence between 


a tacho 
you can 


power of a 


Circumference 
feet; pull on rope is the differ. 
the 
readings, in pounds. If you have 
jer to count r. p. m., 
use 
apparatus to find the horse- 
small 
engine, or of an electric motor 
running at any speed. 


three times the rated hp. of an electric motor 
to give equal performance 

This seeming paradox results from a basic 
difference between gas engines and motors. 
A gas engine is a self-contained power plant; 
an electric motor is really a transformer of 
power that is supplied from outside. If a 
tough job overloads a laboring, ungoverned 
gas engine more than a few percent, the 
engine may stall. Short overloads on an elec- 
tric motor, on the other hand, may cause the 
motor to develop two or three or even more 
times its rated horsepower, merely by draw- 
ing more current from the line. 

The relationship between horsepower and 
watts or kilowatts is sometimes confusing, 
too. Although we usually think of watts and 
kilowatts as purely electrical terms, th 
units are really general units of power i 
the metric system, and as such may readily 
be converted into horsepower units in the 
English system. One horsepower equals 
746 watts, or .746 kilowatt. END 


4 Prony brake will test horsepower of electric motor, 
a length of sash cord over a large V pulley 
shaft, and support the ends of the cord from two 95-Ib. spring 
hang from a stout stick. 

nake test, rest one end of stick on a firm support and bear 
upward on the free end, When motor 14 still, both scales read 
the same (left); when it is running, friction between rope and 
pulley causes one scale to read higher than the other. 

"To flod maximum horsepower developed at normal speed, raise 
stick until motor begins to slow 
down, then allow it barel 
regain speed. Note the r 
on the two scales, and calculate 
horsepower using this formul 


the motor 


should be in 


two scale 


this simple 


gasoline 
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Projector Expands TV Picture to Theater Size 


Wuen attached to any television receiver, 
this portable unit will flash pictures up to 
9’ by 12’ on a large screen. It’s a 21-tube 
projector with its own power source, syne 
and sweep circuits. It can be attached to 
the receiving set by one wire and used up 
to 100’ away. Pictures may be viewed simul- 
taneously on the receiving set and the 
screen, but the quality of each picture is 
ed separately. One receiver, which 

even be a little 3” monitor set, can be 
used to drive any number of projectors. Its 
maker, Snaider Television Corp., Brooklyn, 
N. Y., calls it a “Portojector”. 


Flying Saucers? Nope, Toy Helicopters 


Tue gyro top, left, winds up on a spring 
winder like an old-fashioned metal singing 
top. But instead of pressing down to release 
the top to spin on the floor, you press up- 
ward and the top spins toward the ceiling, 
then glides to the floor. The gyro top is sold 


f 
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by F.A.O. Schwarz, New York toy store. 

An aerodynamic engineer, Ken Crowder, 
devised the much larger plastic helicopter on 
the right. A string is wound top-fashion on 
a hub under the rotor. By pulling hard on 
the string, the rotor is made to spin fast 
enough to lift the toy above the tree tops 
Because it is flexible, it won't break if it 
crashes into something. It is distributed by 
the Gillmore Sales Co., New York Ci 


s 


Spiral Antenna 


aves Space 
Tms new TV antenna saves space by 
spiraling its long low-frequency arms around 
the short, straight high-band dipole. The 
unit stands 20” high and measures 32” 
across. Hi-Lo TV Antenna Corp., Chicago, 


makes the antenn: both indoor and win- 
dow models. It retails for about $10. 


Rollers Unstick Wood Drawers 
Trout, hard-moving wooden drawers will 
work more smoothly when fitted with the 
set of guide rollers above. The Roll-eez 
bearings, made by Junior-Pro Products Co., 
St. Louis, Mo., can be easily attached to 
most drawers. A set sells for 45 cents. 


Tiny Photocells Drive Relay: 


Tue germanium photocells below are 
hardly larger than the head of a match, yet 
they have enough electrical output to oper- 
ate relays without the help of electronic 
amplifirs. The tiny cells, developed by 
Sylvania Electric, take advantage of the 
photosensitivity of germanium to turn very 
small changes in illumination into relativel; 
large changes in electri Each cell is 
made by sealing a small chip of germanium 
and a fine wire “whisker” in a solid piece of 
plastic. The plastic acts as a protective shell 
and forms a light path to the point where 
the whisker contacts the germanium. 


TV Antenna Folds Behind Set 


Invoor television 
antennas never add to | 
the beauty of sleek 
cabinets. But this one, 
called the Hideaway, 
folds out of sight be- 
hind your set. when 
not in use, It's manu- 
factured by the Chan- 
nel Master Corp., El- 
lenville, N.Y., and sells 
for about $9. Wooden 
parts come in blonde, 
walnut, or mahogany. 


Antenna Rotated by Hand 

You supply the muscle and the Tele- 
Turner below swings your TV antenna 
around to face the station. This nonelectric 
rotator is connected by pulleys and wire to a 
manual control inside the house. It's made 
by the Joseph Shaw Company, Toledo, 
Ohio, and sells for $16.45. 
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ining and spraying the fabric with 
a couple of new products brings back 
that showroom look. 


By R. P. Stevenson 


ROM outside, the used car looked very 

good. A few chips in the paint, a dent or 

two—but nothing you couldn't remedy in a 
couple of minutes 

Plainly interested, the prospective buyer 
waved to his wife, standing near a newer 
car down the line. “Take a look at this one,” 
he called. 

Pulling open the door, she glanced inside, 
then imiediately turned away. 

“No,” she said, “it won't do. Come on, 
let’s go. 

This incident is related, not as proof that 
some husbands are henpecked, but to show 
why most dealers devote a lot of time to the 
upholstery, steering wheel, carpet, floor mat, 
and other inside features when they recon- 
dition a used car. They know it pa’ 

In this, as in sprucing up the exterior, 
dealers are now using several new products 
and procedures. At least a couple of these 
will soon be available at your local auto sup- 
ply stores—and you can use them, too. 

In the dealers’ shops, a spray gun 
more important tool than it used to be. You'd 
expect that a mechanic might spray the 
body, but when he turns the gun on the in- 
‘ou'll probably want to know 
's up. ly, the spray is a tinted 
coating that hides faded and soiled areas 
without leaving the fabric stiff. 

Two of these products are now available 
to dealers. One, called Spray Tint, is part of 
a 21-point appearance-reconditioning pro- 
gram promoted by the R. M. Hollingshead 
Corp., of Camden, N. J. It comes in brown, 
taupe, and blue-gray colors and can go on 
any fabric. 

The other, Plastictint, is for the headlining 
and door and side panels only. Developed 
by Amdt-Palmer Laboratories, of Melvin- 
dale, Mich., it will eventually be available 


tm seats and back rests can be 
renewed with a liquid that tints the cloth while 
it cleans, It's mixed asa irst, about 8 
ounces of detergent cleancr from the’ large can 
in a gallon and a half of water, then cnough 
of the tinting solution to give shade desired, 
To apply it, you scrub a small area at a time 
(below), without soaking cloth, and at once 
rub area’ dry with soft cloth or toweling, 


Faded are: 
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CLEANING * 


SPRAYING DI 


for public use. Meantime, you may be able 
to beg or buy some from your dealer. It 
comes in several colors. 

Before applying this spray you should 
brush and vacuum the fabric and then re- 
move grease spots and darkened edges with 
a spot cleaner or lacquer thinner. Otherwise 
the dark areas may show through. 

For best results, the manufacturer recom- 
mends that Plastictint be sprayed with an 
air pressure of 75 to 85 pounds. However, 
you can get by with something less than 50 
pounds. Two light coats are enough. If 


ig soiled seat upholstery, Arndt- 
produces a detergent cleaner to 
you add a tinting color. Called 


Palmer 
which 
Kleen 'N Tint, this is now being marketed 


home-size kit that 
for refurbishing the interior 
kit sells for about $4.75. 

t consists of two liquids, sepa 
rately packaged. The first is a cleaner and 
can be used alone for scrubbing the head 
lining, For the seats and side panels, you mix 
the first liquid with water and then add a 
little tinting solution, either taupe or blue 
gray 

If the upholstery is badly worn and torn, 
a dealer practically 
covers—and this is the best way out for you, 
too. 

But if the fabric is in good condition, go 
over it with a good spot remover after sut 
face and vacuumed 
out. Refer to your operator's manual for tips 


in a contains several 
other 
of a car. Th 


Kleen 'N T 


items 


always slaps on seat 


dirt has been brushed 


on removing various kinds of spots. 

A good scrubbing with a household de 
tergent may then restore the upholstery to 
top condition. Whip up a lot of suds and ap. 


If you want two-tone effect, mask rim after you 
have given it five or six coats, Spray three or 
four darker coats on spokes, This is enough 
here, for spokes get less wear. 


Remove wheel for best results. Job shown was 
done on ‘41 Ford. After disconnecting battery 

horn button by pushing down and 
Disconnect the wire. 


remove 


turning counterclockwi 


~ 


ao ob 


ay on a medium-heavy coat of lacquer primer 
r removing old paint with No, 240. water- 
of abrasive paper, dipped in thinner. Smooth 

No. 360 paper. Let primer dry half hour 


al 


pr 
with 


Result is worth the effort. Keep all the color 
coats thin except the last and allow 10-minute 
drying intervals, Spray final coat fairly heavy. 
After a few days use rubbing compound, 


Flocking luggage compartment gives the effect 
of carpeting. Many dealers do it-and you can 
too. Adhesive is first brushed on. Immediately 
thereafter, a flock gun is used to blow on a 


ply these only, using a sponge or scrubbing 
brush. But for badly faded areas, either 
Kleen ’N Tint or Plastictint is your answer. 
A household detergent is also a good bet for 
a dirty carpet. 

‘A pre-wax body cleaner will often work 
wonders on the instrument panel and win 
dow moldings. Follow this with either liquid 
or paste wax. Also polish the interior 
chrome. 

It's possible to regrain worn areas on the 
instrument panel and molding, but because 
of the expense and time involved dealers 
frequently just slap on a matching solid coat. 
This is a good out for you, too. 

Cracks and pits in a steering wheel can be 
filled with metallic putty, now widely used 
for body repairs. While reconditioning a 
used car, a dealer may spray a coat of lac- 
quer on the wheel after proper masking. The 
procedure suggested in the accompanying 
photos, however, should yield a better job. 
To remove the wheel, you will require access 
to a wheel puller. Your garage may help you 
out. 

Flock can be applied with good results 
to many parts of your car. The luggage com- 
partment, kick panels on the doors, arm- 
rests, sun visors, glove compartment, and 


NEXT MONTH .. . 
How to Make Seat Covers 


You can make your own from the best 


material for about $7. Also, tips on in- 
stalling ready-made covers. 
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heavy coat of the flock. The excess is later 
brushed off. Above demonstration was arranged 
by the Chrysler Motors Parts Corp. Entire 
trunk is often flocked, sides as well as floor. 


ew trunk coating developed by R. M, Hollings: 
head Corp, contains cork to reduce noise and 
looks like ieather when sprayed on. It is now 
being marketed, however, only to car dealers. 


rear package shelf are all good possibilities. 
Use a carpet type of flock in the luggage 
compartment, on worn carpets, and on kick 
pads on doors. This can be sprayed with an 
air pressure of 40 pounds, but the gun 
should have an extractor to remove moisture 
from the air or the flock may lump. 
Upholstery Hock sprays well at 30 pounds 
pressure. A good spraying distance is about 
12 inches. Use the same technique in 
spraying paints, moving the gun steadily in 
straight lines. If flock becomes damp, place 
it in a shallow pan in an oven at not above 
150° F. END 


Power Tools Can Ride 
On Retractable Caster 


Using this cable-control system, 


you can move heavy shop equipment 
with finger-tip ease. 


By Bob Gilmore 
ETRACTABLE 


casters make 
easy to move a pow- 
er-tool bench around 
the shop. Those shown 
here were installed on 
a Shopsmith bench in 
an afternoon, at a cost 
of about $5, The same 
idea can be adapted 
to practically any 
bench, 

To move the tool, 
you pull out and hook 
a looped cable at each end of the bench. 
This depresses the casters until they raise 
the bench. To lower the bench to the floor 
again, you simply unhook the two cables. 

Each cable controls the two casters at the 
opposite end of the bench. One end of each 
cable is attached to a vertical lever welded 
to a pipe that is free to turn. The casters 
are clamped to short steel straps projecting 
horizontally from the pipe. 

Assembling the parts. In one end of 
each long strap, drill a hole just large enough 
to admit the pipe. In the opposite end drill 
a 8/16” hole for the cable. Slip the strap 
over the pipe, center it at right angles, and 
weld in place. 

Now weld two of the 4” straps to the 
upper side of each pipe %” from the ends. 
Be sure these straps are at right angles to 
the longitudinal axis of the pipe. And be 
extra sure that the angle they form with the 
long strap is 88°, rather than 90°. Other- 
wise, the casters won't be perpendicular to 
the floor when they are in rolling position. 

Next, drill holes in the 3” straps to match 
those already in the mounting plates on the 
casters. Clamp the casters to the 4” straps 
with short machine bolts. (Clamping them 
this way, rather than bolting them, lets you 
adjust the lift and swivel clearance.) 

Attaching to the bench. Block the 


A vertical lever turns 
pipe and lowers casters 
when cable is_ pulled. 
The 4” straps that sup- 
port the casters must 
welded on pipe to form 
88° angle with the ver- 
tical lever. 


Paling i as below 


lamp 
ches in keyhole slot 
and keeps bench raised, 


MATERIALS LIST 


ater pipe 173" Long. 
" by 14" steel strap 16” long. 
1 strap 4” long. 


4 pe. steel strap 3” long. 

4 Daitcbearing casters, 2° wheel ‘with flat 
mounting plate. 

2 pe. X” steel cable 6° long. 

4 Clothesline clamps, sleeve-and-setscrew 
type. 
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bench ends 3/16” off the floor and locate 
the holes for the %” rod on which the pipe 
pivots. (Pipe in 4” size has an actual inner 
diameter slightly greater than %”.) Use a 
level to get the caster plates horizontal while 
the hole positions are being determined. 
Weld the rods in place. 

Drill cable holes. These should be large 
enough to pass one of the clothesline clamps. 
File to a keyhole shape. Then attach the 
cables to the levers and pass the free ends 
through the keyholes. 

Adjusting the cables. Remove the 
blocks that held the bench ends off the 
floor. Form a loop in the free end of each 
cable, using the two remaining clamps to 
hold the loops. Now pull the cable through 
the keyhole until the casters raise the bench 
3/16” off the floor again. Hold it there and 
mark (with a soft pencil) exactly where the 
cable passes through the keyhole. Then 


For a wood bench you 
could use this arra 
ment, Greased _ hol 
through the legs would 
form adequate bearings 
for the 4” pipe. 


np and slide it on the cable 
d is at the mark, Tighten 
END 


loosen the 
until its inner 
the clamp firmly. 


Renewing Car Upholstery 

Monam upholstery in a car may event- 
ually mat down. If so, place a damp cloth 
over the matted area and run a hot flatiron 
over the cloth. Then brush the nap upright 


Mere at Last Is Use for Knots 


Finished tray can be used for candy, nuts, or 
canapes. To make the handle, knock out a knot 
from a piece of wood. Carve handle freehand. 


Cut pie-shaped wood segments, each including 
a knot. Use a paper template made as shown in 
the sketch. First, draw a circle of diameter 
desired for the tray, Then step off the same 


CEMENT HANOLE MERE 


Wooopworxens usually shy away from 
knotty stock, but in this tray the more knots 
you can include the better. It consists of 
pie-shaped sections of %” pine, each with a 
knot. Perhaps you can rescue enough scrap 
for the job. If you buy material, ask for No. 
3 or No. 4 grade. That'll give you plenty 
of knots. 

After cutting a paper template as shown 
in the drawing, it on your wood with 
the hole centered ov knot. Adjust the 
template so the grain will ran from the 
curved edge to the point. 

Glue the sections together. When dry, 
hollow out the concave face with a coi 
garnet or aluminum oxide disk. For finis 
ing, use medium and then fine paper. 

Trim the perimeter with a coping saw 
and use the sander to bevel the underside. 
Apply two couts of clear shellac, with light 
sanding between. Wax completes the job. 
—George Daniels, Glenville, Conn. 


radius around the circumference. This gives six 
identical segments. Clip out one and cut 
two-thirds of way from point as guide in lo- 
tating knot. Sand out the tray as below. 


Reciprocating action of 
washing-machine trans- 


‘mission draws saw back == 


as you hold 
log. Saw is mounted 


outside the framework. ' 


C TING a winter's supply of wood will 

be much less work if you add power to 
your bucksaw. Here's how it was done by 
T. C, Garstone, of Altadena, Calif. 

To assemble his outfit, he bought a 
secondhand washing-machine motor and 
transmission, The transmission is ideal for 
sawing since it combines a speed reducer 
with a push-pull action. Garstone says the 
saw cuts through a log faster than a husky 
adult could do it by hand. 

The sawbuck and engine mount were 
built as separate units and bolted together. 


Washer Gears 
Saw Firewood 


This makes it easier to move the outfit. 

His motor is mounted on a sliding base 
so it can be moved to adjust belt tension, 
The crankpin can be set in one of three 
positions, varying the stroke to suit the kind 
of wood being cut. When a log is cut, the 
saw drops and the wheel on its end rides 
back and forth on a board until the power 
is shut off. A sash weight on the connecting 
rod gives the saw more bite. 

Where electricity is not available, a small 
gas engine could be substituted for the 
motor.—Hi Sibley, Nuevo, Calif. 


Dadoing. Basic unit is 8” saw, shown here with 
dado head in place of blade. Long stock can 
be plowed by changing motor position. 


Radial Supersaw 
Tackles All Jobs 


New tool for woodworkers is built 
around high-speed 34-hp. motor. 


ih-speed motor, mounted on re- 
arm, can be sct at various angles 
same cutter creates different shapes. 
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Turning. Lathe has full 10” swing and is 36” 
between centers. Ball-bearing power take-off, 
belted to motor, provides various lathe speeds. 


ERE’S an all-round tool that will do 
dozens of jobs in your home workshop. 

For several years the Consolidated Ma- 
chinery & Supply Co., Ltd., of Los Angele: 
has been manufacturing larger units for 
builders and furniture makers. The Comet 
Cub shown here is a development on a 
smaller scale of those industrial machines, 
Its outstanding feature probably is the %- 
hp., two-speed, 110-volt universal motor. One 
end of the motor delivers 7,200 rp.m. for 
sawing, dadoing, and to belt-drive a power 


Tenoning. Tight-fitting mortise and tenon joints 
for cabinet and furniture making can be cut in 
front or behind standard table fence. 


ing. Straight or angled holes can be drilled 
in stock of any size. Table provides room for 
Jong lengths and for end boring. 


take-off. The other end turns out 12,500 
r.p.m. for planing, routing, carving, shaping, 
drilling, mortising, and tenoning. 

The power take-off—adjustable to speeds 
of 1,500, 2,250, and 3,000 r.p.m.—serves as 
the headstock of the lathe. It can 
set up for sanding, grinding, polishing, 
buffing, outboard turning, and for powering 
other tools. 

The tool is not cheap. Present plans set 
price on the basic unit, without all acces- 
sories, at $320, END 


me <i 
Tool has special planer head that can 


as 
Planing. 

be used for surfacing stock. Variety of cutting 
heads makes all types of finishing possible. 


Routing. Foot-operated router table can be set 
for depth of cut with micrometer depth adjust- 
ex. Motor delivers 12,500 p.m, for this job. 


‘This block shows some things the tool ean do. 
Grinding wheels, wire wheels, buffing wheels, 
and sanding drums also can be used on machine. 


_ 


Sanding. Power take-off that serves as head- 
stock of lathe also can be used for sanding, 
grinding, polishing, or to drive other tools. 
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- Squares Table Tops and Other Glued Stock 


Triminc the uneven ends of an edge- 
glued panel is an awkward job on a circular 
saw, but this sawing jig makes it easy. Cut 
a kerf about ¥” deep down the guide arm 
1” from the edge. Lap the arm on the breast 
beam at 90°, allowing the kerf edge to pro- 
ject beyond the beam. Glue and screw the 
brace in place. 

Tack the jig to the underside of the 
glued-up work with 6d. nails. Extend the 
work beyond the saw kerf, but not beyond 
the guide arm. Place the breast beam firmly 


against the work. Set the rip fence 1” from 
the saw blade and adjust the blade to cut 
%” through the stock. With your left arm 
under the work to support it, press down 
with your right to keep it steady on the 
table. With the guide arm firmly st the 
rip fence, make the cut. The saw blade 
should follow the kerf in the guide arm 


g 
an be made at angles other 
than 90° for evening up stock at an angle. 
Charles Lincoln, Jr., Norfolk, Va 


This Jig Squares Round Stock 

Smut logs and other round stock can 
be squared for use with this adjustable jig. 
To set up a job, place the jig on the bench 
with the fixed block against a bench stop. 


Put one end of the log against the fixed dog, 
move up the sliding block, tap it to bite the 
work securely, and tighten the wing nut. 
Before starting the saw, be sure the blade 
clears the dog plates.—Roy S. MacNeill, 
Lillooet, B. C. 


How to Make Wood Scraper from Bandsaw Blade 


For the handle, cut a block 1%” by 8” by 
8X" from any of the woods suggested in the 
drawing. Trace the side and flat views on 
two faces of the block. Cut the side outline 


7 
| 
| 
| 
] 


first and then the other, using a bandsaw 
or jigsaw. Sand smooth. 

You can form a blade cap from wood, but 
brass or other metal is better because it adds 
weight to the front of the scraper. File it to 
shape if you use metal. 

Make the blade from a 3” piece of 1%” 
bandsaw blade. Grind off the teeth and 
form two bolt slots. Bevel the opposite edge 
and curl the cutting blade with a smooth 
steel rod.—Charles Jeglinski, New Bedford, 
Mass. 
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THREAD. 
TAKE-UP 


Tea 


It’s Fun to Fix 
a Sewing Machine 


Even old treadle types will often respond 
nicely to a little oil and know-how. 


By J. W. Rocke 


STITCH in time—meaning lubrication and ad- 

justment—can save you the fistful of bucks a 

new sewing machine would cost. When your wife 

mutters darkly about skipped stitches and breaking 

threads, a little servicing may restore her affection 

for the old mill. Even the newer machines often 
work better for a bit of attention. 

If she needs a sewing machine, you may be able 
to find an antique in some attic that will do fine 
work when it’s put into shape. Plenty of old treadle 
machines will sew a good stitch and run easily when 
cleaned and re-oiled. If you want to go all the way, 
you can make a new cabinet for such a machin 
(PS, Nov. '43, p. nw 541), and even electrify it 
(PS, Dec. 43, p. 192, and June ’45, p. 190). 
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Treadle machines need not run hard. 
Flush out treadle pivot 

wheel bearings with solvent, 

The treadle mechanism should coast 
easily with the belt off. 


On machines that have nondetachable 
le-bar housings, take off the cover 
plate, which is u held. by a 


ry 
thumbscrew. Brush out lint and dust, 
Then oil it. [Continued on next page} 


Remove the throat plate to brush lint out of 
the shuttle mechai Hard running may be 

‘0 nothing more than bits of thread wound 
aound the shuttle, particularly in rotary types 
like this. Pick them out with tweezers. Flush 
out with solvent, and oil, Screwdriver points 
to felt wick that’ lubricates the shuttle race in 
this machine. 


Long shuttles are lubricated by an oil well un- 

der the front slide plate. Clean it and the 

passage from it to the shuttle race. Repack the 

well with wool yarn, fill it with oil, and make 
in the oil feeds through. 


Needle-bar housing on some machines comes 
off as a unit (left). Remove screws on right- 
hand side and pull the assembly straight out 
from the sewing head to clean and oil parts in- 
side, If on reassembly the needle doesn't center 
in the hole in the throat plate, adjust at top 
housing screw as above to align it. 


You needn't know a hemstitch from a ruf- 
fle to fix a sewing machine, nor have any 
tools beyond a screwdriver, small pliers, and 
a pair of tweezers. 

Cleaning and oiling, Complaints about 
hard running are often due to gummed, dirty 
working surfaces. Most machines are built so 
that the heads can be tilted back, exposing 
the works for oiling. Do this, fill an oil can 
with kerosene or commercial cleaning fluid, 
and squirt a little into all moving parts to 
flush them out. Run the machine a little, 
with the presser foot up. If it doesn’t run 
freely, continue flushing. 

Let the solvent drain off, wipe external 
parts dry, and oil generously. Run the ma- 
chine again to distribute the oil. Then wipe 
off excess oil. Dry surfaces are less likely to 
collect dust and lint. 

Oil the machine sparingly about once a 
month, or more often if it’s used much. 

Check the needle, Many sewing trou- 
bles can be traced to the needle. Is it the one 
recommended for the machine? The hand- 
book will tell you, but if that’s missing and 
you're in doubt. you can look up a chart in 
a store that sells sewing-machine needles. 

A bent needle will skip stitches. Roll the 
needle between two ers. If the point 
swings in a circle, get a new one. 

To determine whether a needle is the 
right length, watch the shuttle hook as it 
crosses the needle. The hook should enter 
the thread loop when the latter is widest. 
A short needle won't form a loop big enough 
for the hook to enter. 

If the needle doesn’t pass close to the 
hook, it may be bent or improperly inserted. 
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Always put it in with the flat side of the 
shank facing the clamp screw, and the eye 
groove toward the shuttle hook. Be sure it’s 
all the way up in the needle socket. 

A dull needle will pucker the seam. If 
necessary you can sharpen it on crocus cloth, 
but a new needle is better. 

Shuttle ailments. Bits of thread tight- 
ly wound around the shuttle mechanism can 
make the best machine run hard. Pick them 
out and make sure the race in which the 
shuttle turns or oscillates is lubricated. A 
blunted shuttle hook may not pick up the 
thread loop. In long-shuttle machines, the 
cradle in which the shuttle rests may hold it 
too tightly. Since the thread loop must pass 
over the point, there must be clearance be- 
tween shuttle and cradle. But the shuttle 
must also be held close to its race—the 
curved edge against which it slides. 

Wrong shuttle threading, too full a bob- 
bin, or a broken shuttle-tension spring are 
other points to check. 

Material feed. The teeth working in 
slots under the presser foot feed cloth 
through the machine and space the stitches. 
The machine should never be run with the 
presser foot down unless there is material 
under it. If the teeth are allowed to run 
against the presser foot, they soon dull. 

When the material won't feed through, 
make sure the stitch-length regulator isn’t 
set too fine (or at zero feed) and that there 
is enough pressure on the presser foot. 
Watch the feed dog in action with the 
presser foot up. Do the teeth rise above the 
throat plate as they should? If not, adjust 
the feed dog. 

Perhaps the teeth are so dull they don't 
get a bite on the cloth (some materials are 
more slippery than others). If the machine 
is so old you can’t buy a new feed dog, it 
may pay to try to sharpen the teeth. Better 
remove the dog. Joint the teeth level by 
rubbing them across a fine oilstone. Then 
use a thin slipstone to sharpen the notches. 

Do threads break? A leading cause of 
this trouble is that the machine just isn’t 
threaded right—especially likely if it came 
from Aunt Mary, who got it from Aunt 
Lucy, who in turn got it from her mother. 
Beg, borrow, or steal a handbook if neces- 
sary, or ask somebody who would know. 

Upper thread tension—the drag at the 
needle end of the thread coming off the top 
spool—should be readily felt, but not be so 
great as to break the thread. 

Slipping drive. A gummed or dirty 


of presser foot on the mate 


djusted by this knurled cap. 


red or uneven stitches, Too much 
run harder, 


der presser foot should 
rise until bottoms of 
tooth notches are just 
even with throat plate 
If too low, they won't 
feed material through; 
if too high, material will 
pucker. In this machine 
Tock screw (indicated 
by pencil) is loosened, 
dog set, and the screw 
htened. Methods of 
adjustment vary, but 
ae setting is similar 


Thread take-up, of 
fatever type, should 
intain tension on 
thread until needle en- 
ters the cloth. If it 
doesn't release then, or 
doesn't snap back to its 
stop, loosen its cl: 
(a split bolt in this c 
and rotate or t 
spring to increas 
crease its pull. 
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se threads on un 
derside of a seam indi 

cate top thread. tension 

is too loose. It's ad- 

justed by knurled nut as shown. Loose loops on 
top of a seam, although rare, all for tightening 
shuttle thread tension, usually by turning a screw 
Fre etic une aaa (ese Bae 
above). This should put a drag on the thread. 
Tension on top and bottom threads should be 
about thé®same. 


mechanism should be cleaned first. Clean 
out the belt grooves on a treadle machine 
and make sure they're not oily. If they are, 
wipe the belt as well as the grooves with 
solvent. 

Belts stretch with time. A loose one can 
usually be cut a trifle short and rejoined. 
Use the standard piano-wire link rather than 
makeshifts, and open it by twisting the two 
ends sideways, not outward. If you haven't 


SEWING-MACHINE CHECKS 


COMMON TROUBLES POSSIBLE CAUSES 


For smooth release of the handwheel clutch, 
take out the small stop screw and back off th 
lock nut. Remove friction washer, clean all 

rts, and replace. If turning lock’ nut back- 
ward doesn't release clutch, disassemble again 
and rotate friction washer half a turn. Oil with 
lock nut in loose position, 


a punch or drill of the right size for ma 
hole in the belt, you can burn it with a red- 


hot nail. 


ing 


The belt should be just tight enough not 
to slip. Overly tight belts make the machine 
harder to treadle. 

Electric drives are by friction or a short 


spring belt. 
film. Check 


friction drive in co 


If they slip, clean off any oil 
the spring action that holds a 
tact. END 


COMMON TROUBLES POSSIBLE CAUSES 


Bent feed dog or presser foot. 
Feed dox gut of adjustment. 
Material does not | Incorrect presser-foot pressure. 
feed through Dit is fend-dog sveckaniom, 
properly Stitch-length regulator not 
working or at extreme 


mproperly adjusted 

Dirt or gummed ol in feed= 
‘dog mechantam: 

Insufficient pressure on presser 


Stitches are of 
uneven length 


Sharp edges on needle plate. 
Bobbin wound unevenly or 
too full. 
Lower thread | Roush edge on lower tension 
breaks spring 
Dit in huttle (bobbin cannot 
rely). 
Bobbin or shuitle incorrectly 
threaded. 


Upper thread 
broek 


Machine skips 
stitches 


incorrectly threaded, 
ove wrone side oat 
Needle eat or rubbing some 
at 
ured too fine for needle 
Needle eye rough or sharp. 
U; ion too tight. 


shuttle and eradie (in long 
shuttle machines). 
Needle bent 
Needle too small for thread. 
t blunt or worn. 
correct length. 
Needle set wrong side out. 
Needle incorrectly threaded. 


Cloth packers 


along Seaun 


Stitches are 
staggered 


‘Take-up spring not releasing 
‘soon enough. a 
Ins 
‘ 


‘Take-up spring weak or 
missing 
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There are six hazards hidden in these 
drawings of common tool setups and uses. 


i 


Deft fingers can shift a flat belt on the A good, heavy vise stays put by itself on 
pulley steps this way without stopping the a D, remains portable for use 
motor ‘countershaft. elsewhere. So why bolt it down? 


Gasoline will take tar 


and an electric drill with a 
gives a quick polish on the 


A pad below the bench edge controls the saw. If it opens and you forget to cut the 
emergency knife switch. The motor has an main switch, it may start up again when 
automatic-reset overload cutout. you're touching the blade. 
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p are under the phone 
sy to reach, but never in the way 


ME a4 


PENCIL RAMS. 


Yar eas 2G" 


Her aga 


‘x Wa" 73¢ 
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Helps Take Me 


Lighted Phone Pad 
Sages 


‘OU won't have to tell callers, “Wait till 

I find a pencil,” if your phone is on an 
illuminated pad like this. It’s designed 
to bring order out of the usual jumble of 
telephone jottings, and is especially handy 
at night because it has a built-in light that 
can be beamed at either the note pad or 
the dial. 

The base takes up no extra space on the 
table and adds only about 1%” to the height 
of your phone. Four %”-high corner posts 
inside the base support the instrument. 
Details given in the photos at the left are 
for the new-style, rectangular-base combi 
tion phones. 

To make the unit skidproof, you can ce- 
ment rubber or felt feet to the bottom. 
Finish it with a coat of enamel to match the 
phone table or the phone itself and it will 
be a decorative addition to your desk. 

If you have a lamp near your phone, you 
not want to bother with the dial il- 
lumi but it will prove a great con- 
venience if your phone is in a dark corner. 
Using a one-cell flashlight makes it inde- 
pendent of house wiring and outlets. 

To make the lamp holder, fasten an un- 
sharpened pencil to the side of the base 
with cable clamps. Bend a thin strap around 
the flashlight and screw the strap to the top 
of the unsharpened pencil or dowel.—Arthur 

C. Miller, North Bergen, N. J. 


Billowing suds, as above, or a flat, scummy 
solution, as at right—the water's hardness ac 
counts for the erent he so cer 
look better, clean better, and cost less. 


Hardness robs you of fuel, soap, and 
clothes. Chemicals will eliminate it. 


By Martin Mann 


'HE old-fashioned water barrel wasn’t 

beautiful, and it sure bred mosquitoes— 
but it did supply good, soft water. Nowa- 
days hard water makes the money flow in 
all too many parts of the United States. But 
chemicals can remove the  fuel- , 
soap-squandering, clothes-harming minerals 
from the water in your home. 

Heaven's rain is soft, but it seeps through 
miles of earth before it gets to your tap and 
—unless you live in the East or near the 
Northwestern coast—this m: 

This hardness es a hard scale—like 
limestone—in the pipes and tubes of hot- 
water heaters. The scale insulates the 
heater tubes and extra fuel is needed to 
warm the water. 


That's only one of the 

water makes trouble. Hard 
to $100 worth of soap a year for an average 
‘he minerals in it react with soap to 
scum—you've seen it as the ring 
around the bathtub. Not until all the min- 
erals have been removed by this wasted 
soap can the rest of the soap lather and 

wash things clean. 

Hard water makes clothes difficult to 
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How hard is your water? Put a pint of cold 
water in a clean quart Mason jar. Add Lux 
soap flakes by level quarter-teaspoons (left) un- 


ure means soft water; with two measures, water 
is three grains hard; with three measures, six 
grains hard; with four measures, nine grains; 
dso on, Permutit Co, developed this rough 


til you get firm white suds by shaking jar full 
minute after each measure. Suds with one meas- 


clean, And they wear out faster. The soap- 
mineral scum gets into cloth fibers and won't 
rinse out, This leaves white things gray 
And it wears the fibers away. It makes the 
womenfolks’ hair dull, even right after a 
shampoo, It dulls porcelain and chrome fix- 
tures, even though they're clean. It loads up 
the teakettle with scale. And it affects the 
flavor of some cooked foods. 

Minerals picked up as the water seeped 
through the earth are responsible for all 
this, They are usually calcium bicarbonate 
(Ca(HCO,),) and magnesium bicarbonate 
(Mg(HCO,). A gallon of moderately 
hard water has only about seven grains 
(.016 ounces) of dissolved minerals in it— 
but that’s enough to make trouble. Like 


Unseen waste of fuel—and money—results from 
scale like limestone that hard water deposits in 


heater coils and pipes. Pair above, cut open by 
Culligan Zeolite Co., are nearly clogged. 
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ome test especially for Poutan ScueNc 


other culprits, however, these sly pickpockets 
can be foiled in many ways. 

Soap wastage and scum can be eliminated 
by adding chemicals—borax, complex phos- 
phates, or plain old washing soda—to the 


laundry water. Or you can use synthetic 
detergents instead of soap for clothes, 
dishes, and hair shampoos. 


These methods, however, solve only part 
of your troubles. Laundry softeners don't 
work too well in automatic washing ma- 
chines. The detergents, which usually cost 
more than soap, aren't quite as good as soap 
at cleaning cottons. Bar detergents, for bath 
use, are not yet generally available. And 
none of these things can keep scale out of 
hot-water pipes and teakettles, 

The real solution is a softening unit con- 
nected to your water main, to take hard- 
water minerals out of the incoming water. 

A home softener looks like a hot-water 
tank. It consists of a tank, filled with a 
special chemical, plus some piping and 
valve The chemical, called an ion-ex- 
change material, is sold under many trade 
names, but is one of two types of com- 
pounds. Uusually, it’s zeolite, a synthetic 
duplicate of a natural mineral, But newer 
softeners use synthetic resins that have no 
natural counterparts, and soften more water 
with less terial; hence the tanks can be 
made considerably smaller. 

Ton-exchange chemicals swap atoms with 


other chemicals. Those in the so:teners 
trade atoms of sodium for the calcium and 
magnesium atoms in hard water. Thus 
water enters the softener containing calcium 
and magnesium bicarbonates—the hard- 
water troublemakers—and leaves containing 
sodium bicarbonate, which is harmless. 

When the ion-exchanger’s sodium is 
traded away, the exchanger won't soften any 
more water. It must be regenerated. This is 
done by running plain salt solution (sodium 
chloride) through the exchanger. The ex- 
changer trades its calcium and magnesium 
atoms back for fresh sodium atoms. (Dur- 
ing regeneration the valves are switched to 
send the unit’s output—calcium and magne- 
sium chloride—down the drain and not into 
your water pipes). 


You Can Rent Softener Service, Too 


Home water softeners range from small 
ones with manually operated valves, costing 
about $100, to de luxe models that take care 
of regeneration automatically with meters or 
time clocks and electric valves. These cost 
upwards of $200. In hard-water areas, how- 
ever, you can often arrange for a softening 
service similar to a diaper service. For a 
few dollars a month, a serviceman will bring 
you a fresh exchanger unit and take the old 
one to his plant to be regenerated there. 

Water hardness varies a lot, even between 
neighboring wells. The local water depart- 
ment will tell you how hard your city water 
is, And if you have your own water supply, 
the softener companies are always ready to 
analyze a sample for you. 

If the hardness is seven grains per gallon 


route man for Gusmer & Martin, New Jersey 
firm, brings fresh unit (left), loosens quicl 


a) 


Many towns have softener rental service. Here disconnect fittings on old tank (center), and 


STEEL BAR 
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If you're a good amateur plumber, you can 
build your own softening unit. Sketch above 
shows details of one made by John Kubilis, of 
Batavia, Ill It has top opening, for salt, that 
regenerates chemical filling. Line diagram shows 
valve arrangement: 1 and 4 are opened for 
softening; 2 and 3, for regeneration. Softening 
‘capacity you need determines unit's size. 


(sometimes reported as 120 parts per mil- 
lion), a softener will probably save you 
money. If it's 10 grains (171 parts per mil- 
lion) or more, there’s not much question 
about it. END 


leaves fresh one hooked into water line (right). 
Old one goes back to plant for regeneration there. 
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Shock mounts suspend the fan mount from over- 


head form so vibration won't get to joists. 
Tubing-to-pipe joints must be made gastight. 


A more shipshape installation could be made 
like this, perhaps with exhaust fan or blower. 
Straps or wire will support fan unit. 


Warms My Basement 


With a fan and a few pieces of 
copper tubing, you can reclaim some 
of the heat lost up the chimne; 


By Herbert F. Bariffi 


'VERY furnace loses heat up the chim- 

ney. For nine years now, I have been 
tapping this waste to warm my basement 
and keep down my fuel bills. 

There's no trick to it. A simple heat ex- 
changer is located in the flue pipe behind 
the oil burner. An ordinary fan drives air 
through the exchanger and circulates it in 
the basement. The fan tums on and off, 
automatically, when the oil burner does. 

The heat exchanger consists of a length 
of stove pipe with nine pieces of copper 
tubing placed crosswise through it. Flue 
gases heat up the pieces of tubing. The 
tubes, in turn, heat the air that the fan 
forces through them. 

Cut the tubes about an inch longer than 
the flue-pipe diameter. Stagger them in ele- 
vation so as to present the maximum surface 
to the flue gases. It’s best to arrange the 
tubes near the outer edge of the circle de- 
scribed by the fan blades. This takes ad- 
vantage of the higher air velocity away 
from the center of the blades. Hard-solder 
or braze the tubes in the pipe and make 
sure the joints are airtig 

Any good fan about 10” in diameter can 
be used. Connect the fan leads directly to 
the oil-bumner motor terminals. Be sure to 
oil the fan motor at least twice a year. 
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Wane a car is parked, a broad-topped 
bumper offers such a handy place for idlers 
or passersby to rest their feet that the 
chrome often becomes scuffed, leading to 
rusting. 

To prevent this, or cover damage already 
done, you can cement on a decorative step 


within a few minutes. 


Plastic Tape “Welds” Quickly 

Layers of a new in- 

sulating and splicing 

tape derived from 

Bakelite polyethylene 

| >, resins weld into a con- 

tinuous elastic skin 

pliers as shown —the 

tape would have to be cut for removal. 

Made by the Bishop Manufacturing Corpo- 

ration, New York, the tape has no adhesive, 

but it sticks to itself when stretched and 
wrapped in the regular way. 


“WEVE SURE 
GOT AIR IN THAT 


Shoptalk: 
am . 


‘What are they talking about? - 
‘Where do they work? Answer below. 


They're airline employees. The speaker is re- 
ferring to a flight schedule that allows more 
time than is actually needed to make the trip. 


Step Pad on Car Bumper Hides Scratched Chrome 


pad cut from vinyl upholstering material or 
thin rubber, Clean the surface of the bump- 
er and apply Pliobond cement to it and the 
back of the pad. Press the pad into place, 
being careful to get perfect adhesion along 
the edges and to smooth out blisters that 
might trap moisture. 


Tiny Photoflood Packs Punch 


Rerzector flood lamps for home photog- 
raphy are getting smaller—as this picture 
shows. The small, mushroom-shaped bulb 
is a new 300-watter recently put on the mar- 
ket by Westinghouse for about $1.25. Con- 
trasted with it is one of the old s 

The small one has a diameter of 3%”. It 
fits a standard’ socket, has a life of about 
four hours, and a beam spread of 40°. 
Westinghouse engineers claim that up to 
five of the new lamps can be placed on the 
usual 15-ampere home circuit. 


Making Small Sanding Disks 
For occasional use on a grinding head or 
motor arbor, you can make small sanding 
disks by cutting circles from alumi- 
num oxide cloth. Cement the circles to- 
gether back to back and clamp between 
boards to di 
Cut a similar circle from linoleum to 
serve as a pad. These assemblies can be 
mounted on a threaded shaft with a flange 
nut. Mount them against the side of a grind- 
ing wheel, a soft buffing wheel, or a ply- 
wood disk—Paul Woodruff, Chicago. 
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Leather Tooling 
as an Expert 
Does It 


HeNTING for a hobby? Leather work 

one of the simplest and most satis- 
fying. It may be what you're looking for. 

You don't need expensive equipment or 
much working space. On a kitchen table 
or a desk in your den, you can turn out dis- 
tinctive projects with the mark of real crafts- 
manship on them. Such a variety of things, 
and so many’ different treatments, are pos- 
sible that you need rarely repeat yourself. 

Handmade leather goods are always ap- 
preciated as gifts. And if you want to make 
your hobby pay its way, you may find a 
market for your work. 

That's what James Redford, a Fort Worth 
veteran, did. After getting the hang of the 
craft, he began to sell his handiwork. Today 
it keeps him busy full time in his home. 

If you want to see the steps in making a 
typical project, look over Redford’s shoul- 
ders in these photos as he turns out a hand- 
tooled leather belt. The result is a quality 
article in which Redford—or you—could well 
take pride. 
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1 Bettis cut from a hide 
of leather with a draw 
gauge. This tool main- 
tains proper width the 
full length and leaves a 
clean edge. 


Skiving knife tapers 
end of belt for the 
buckle, Narrowed width 
has been scribed be- 


forehand with hermaph- 
rodite calipers. 


In preparation for h 
first, and then the ot! 
sponge until the leat! 


Tooted border is worked with a saddler's 
scratch compass, which automatically main- 
tains uniform margin. Note leather shavings. 


Freehand tooling is 

begun with a swivel 
knife, All tooling must 
be done on a very hi 


ground tool is 
with am 
stippled 


tain an 
Then a 
form fr 


at the 


z AT-L.4C § Mistented burnishing 


tool shades leaves 
_ depth by com 
presi her, turns 
them tan (left 


above). Tooled name is 
one with swivel knife 
and’ backgrou I. 
F contrast, back- 

is toned with 
her dye 
above). Belt is nest 
treated all over with a 
good leather finisher to 
waterproof it and add 
luster, as at left, 


Finally, the edge of 
the belt is rubbed 
with heavy duck, as 
shown at right. ‘This 
gives it a high polish, 
completing the project. 
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Mow to Makea Jet Engine in Your Living oom 


Wrrn the help of a few small chunks of 
dry ice—usually obtainable from ice-cream 
manufacturers or dealers—you can quickly 
fascinating jet-propelled  turbin 

tableware and cooking utensils 


But: 
© Because solid carbon dioxide (dry ice) is 
so extremely cold, it should never be handled 
with the bare hands—use a cloth or tongs. 
© Because its vapor pressure at room tem- 
perature is tremendous, never try to confine 
it in a completely sealed can or bottle. 

All you need for the turbine is a card- 


ver Shields Flash 


One side of a new 
plastic cover for East- 
man Kodak flash units 
is clear, the other 
matte. By shooting 
through the clear side 
you get normal flash 
lighting. The diffused 
side softens the light. The 2-Way Flash- 
guard sells for 55 cents. 


Plastie C 


Meat Deflector for Kiln Keeps Housing Cooler 


Wuen heat from the opening of a small 
kiln seems to overheat the metal jacket, a 
strip of metal placed as shown will deflect 
the heat. Cut the strip from a tin can and 
bend it L-shaped so one edge can be pushed 
beneath the jacket. Fold the other edge 
double and round the corners. 

A projection of an inch may be sufficient, 
but if the strip is wide enough it can be 
used as a shelf for preheating and drying 
work to be placed in the kiln.—Walter E. 
Burton, Akron, Ohio. 
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board ice-cream or 
coffee container, a 
drinking straw, some 
sealing wax, and a 
small pie plate. Punch 
two small holes in the 
container, on opposite 
sides, and fasten in 
each’ hole a 3-inch ac MAD 
ea a 
length of the straw 
with the sealing wax—curving the straws as 
shown above. 

To operate, put about half an inch of 

tepid water in the container, float the con: 
tainer on the pie plate in a basin of water, 
drop in a piece of dry ice, and put on the 
cover. Heat from the water causes the dry 
ice to evaporate rapidly, Vapor streaming 
from the straws reacts backwards against 
them, causing your turbine to spin. 
‘o make metal forks, knives, or pots sing 
loudly, just rub a piece of dry ice lightly 
along the edge of one of these objects. 
Why? Because the intense cold of the solid 
carbon dioxide causes a rapid contraction 
and expansion of the metal. 


Enclosure of plywood, with circular openings, backed by fabric, adds to appearance of room. 


How to Hide 
Radiators 


Covers are both decorative and efficient 
—when they're made right. 


By Robert Scharff 


In suggested designs above, openings i 


CoNszicuous and unsightly radiators 
can be made to harmonize with modern 
interiors and furnishings, But a radiator can’t 
be covered just any old way. A poorly de- 
signed enclosure can reduce heating effec- 
tiveness as much as 50 percent. 

You can, of course, buy radiator covers. 
With a little ingenuity, however, you can 
design and make your own to fit in with the 
other furnishings in your home. But before 
designing your enclosures, you should learn 


- PLYWOOD 


oom 


FABRIC 


front can be covered with fabric or wire grille. 
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how a radiator works. Then you'll be able to 
build your covers to get the best heating 
results. 
A radiator supplies heat to a room in two 
ways: 
@ By radiating heat waves (radiation), 
© And by heating the air (convection). 
Radiant heat can be compared to the sun's 
rays. It consists of direct heat waves that 
strike the surfaces and objects in a room. 
When these heat rays strike a cooler surface, 
some of them are absorbed and the rest re- 
flected. The absorbed rays warm the surface 
and the surface then reradiates its own ra 


Front openings of cover are bei 
circ above). Jigsaw is slower, but it 
could also be used for this operation. 


hould be accessible through a 
hinged door such as that shown below. Snap 
catch on top of door will hold it closed, 


Shut-off valve 


The comforting warmth you feel from 
these radiant rays is supplemented by 
heated air, or convection. As cool air moves 
upward between the radiator sections, it 
becomes heated. Heated air first rises toward 
the ceiling. It’s not until the air in the upper 
part of the room nears the heated-air tem- 
perature that the air starts coming down to 
do its job of heating the room. 

Both of these sources of heat finally meet 
and blend together. So when designing a 
radiator enclosure, both radiation and con- 
vection must be considered. 

In designing your radiator covers, don’t 


Assembling the re. Nails or screws may 
be used. If you plan a natural finish, set the 
heads and cover them with composition wood. 


Cut out rear of enclosure at the bottom so that 
it will fit over baseboard. Otherwise, back of 
cover will not fit snugly against the wall. 


box in too much of the heating surface. 
Leave openings—they'll be disguised with « 
wire grille or loosely woven fabric—so the 
heat can get out. Plan an opening along 
part of the top, at the rear, to allow hot air 
to escape. Or better still, make a reflector 
back for the radiator out of light-gauge 
aluminum. Curve the reflector over the top 
of the radiator. The reflector will not only 
cut down heat loss into the wall, but will 
throw the heat forward and out. Then you 
can do without the slot at the rear of the top. 

Instead of sheet aluminum, you can use 
heavy cardboard and aluminum foil—the 
kind sold in houseware stores. Glue the foil 
to the cardboard and then curve the card- 
board over the top of the radiator. Don't 
let the reflector touch the radiator and keep 
the reflector at least %” from the wall. Use 
spacer blocks between the reflector and wall, 

If you want to use the top of a cover n 
extra shelf for knickknacks, books, or house 
plants, it’s generally best to insulate it. Glue 
and tack sheet asbestos to the underside of 
the top. This will prevent the top from be- 
coming overheated. 

The finish of the radiator itself also affects 


j 


Two men can dig a 9” posthole 3’ deep 
in a matter of seconds with this gasoline- 
engine earth borer. The motor frame is an 
aluminum-alloy casting. Total weight of the 
tool is less than 100 Ib. A centrifugal clutch 


Wood blocks are bradded to wall and shect 
aluminum tacked to bloch Reflector, curved 
over top of radiator, throws heat forward. 


its heating efficiency. Metallic paints—like 
bronze or aluminum—cut down heat rac 
tion. Such paints tend to reflect part of the 
heat back into the radiator instead of allow- 
ing the heat to radiate out into the room. 
Oil-base paints are better for radiators. A 
coat or two of oil paint may increase the 
heat-radiation of a radiator by as much as 


Portable Power Unit Digs Post 


controls operation of the auger. Wheels can 
be mounted quickly for moving the machine 
to a new location. The Choremaster Divi- 
sion of The Lodge & Shipley Company, 
Cincinnati, prices the digger at about $135. 


‘octoner 1950 23] 


ucHT aT 
CAMERA. Fines 
NO. 1 SLAVE UNIT 


FIRES 
SLAVE UNIT 


One light fires another. Two slave flash units were 
used above, one near the subjects and a second up 
the stairs, out of sight of the master flash at camera, 


Chain Reaction 
Lights Photos 


IHOTOGRAPHERS know the outfit at the 
left as ‘slave” flash unit. A master 
flash at the camera sets it off without cum- 
bersome connecting wires. A photoelectric 
cell triggers the slave. 
Such units have been available for several 
s, but this new one, made by Alcah, 
Inc., Pawtucket, R. I., is said to lick several 
operating difficulties. It has no switch, so 
there is no chance of forgetfully draining its 
300-volt B battery that fires the flash bulb 
and operates the photo cell. The unit re- 
sponds to changes in light intensity only, 
and is always near peak sensitivity. No ad- 
justment is necessary for specific lighting 
conditions, The device synchronizes at 
1/100 sec. with any of three common bulbs 
—No. 5, No. 11, or No. 22. 


Here’s the photo taken above. Two slaves fire 
about four microseconds et A shutter speed 


Camera and lights were arranged like this. A 
No. 22 bulb was used at the top of the stairs, 
. 5s at camera and in first slave unit. 


of 1/100 sec. catches peak of both flashes, 
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Ek p-72 
Mock SOLUTION 


Fire Saves Photo Developer 


To essen oxidation in a partially emp- 
tied bottle of developing solution, fix a 
small swab of cotton on the end of a wire, 
moisten it with alcohol, light it, and lower 
it into the bottle. It will go out as soon as 
the oxygen is exhausted. Cork the bottle 
quickly—John M. Overstreet, Birkenfeld, 
Germany. 


Brackets Support Pictures 


Unrramen prints, 
photos, etchings, and 
the like can be hung 
on paneled walls in a 
pleasing manner with 
three or four brackets 
bent from &” by 1%” 
strips of 1/16” brass 
or other metal. Cut a 
sheet of glass the ex- 
act size of the picture mat. In bending the 
brackets, make the bottom of the U equal 
to the combined thickness of the mat, glass, 
and a small felt pad. Drill and countersink 
a screw hole in the long arm of the bracket. 
After screwing the brackets to the wall, slide 
in the glass and picture.—Eric St. Clair, 
Richmond, Calif. 


Wet Photos Can Be Folded 


Fornep greeting cards can be made from 
single-weight photographic paper. When 
taking a print from the wash water, fold and 
crease it at the desired place. Then open 
the fold. After the print is dry, you can get 
a neat fold again because the wet creasing 
has broken down the fibers.—Willard Allphin, 
Danvers, Mass. 


egs Behind the Photos 


Ir you use adhesive corners to mount 
photos in an album, you can store the nega- 
tives behind the corresponding prints. When 
you need a print, the negative is then at 
hand. If necessary, trim the negative.— 
H. E. Peterson, New Britain, Conn. 


My Most 
Ingenious 


‘We were stuck in our country cottage. 
The only lights we had were kerosene 
lamps. The kerosene can was empty and 
there was only a little oil in one lamp—so 
little that it wouldn't reach the wick. What 
do you think I did? 


Iran water into the lamp. The kerosene 
floated on the water and reached the wick. 
There was enough oil in the lamp to see 
us through the night-Donovan Merry, 
Hillsboro, Il. 
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using an ordinary file when you have a job 
that requires a file with a safe edge, try 
this dodge. Simply coat one or more file 
with sodium silicate, commonly called 
ates glass, and let it dry. Add more coats if 
necessary to cover coarse teeth. This forms 
a hard, smooth coat. It can be removed any 
time with a file card or a wire scratch wheel. 
=Will Thomas, Buffalo. 


Fixture Centers Square Stock. 

It's slow work to center many pieces of 
square stock in a four-jaw chuck. This fixture 
need be set up only once; then every piece 
will automatically be centered. 

It consists of two blocks, each with a 90° 
V milled in the middle of one face. The 
lower block is tapped for bolts that hold it 
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Wheel Tightens Tool Po 
course of constant changing and setting of 
lathe tools, the wrench has a way of getting 
mislaid. And if it’s left on the tool post, it 
gets in the way. A valve or faucet hand- 
wheel with a square hole makes a handy 
substitute. It’s less awkward if left on the 
post, and is faster in use because you needn't 
shift it to another grip on the bolt head. 
~John M. Avery, Dexter, N. Y. 


} i 0 


he 
~ FACEPLATE 


‘on the faceplate, and also for two %” Allen 
cap screws that clamp the upper block to it. 
Springs set in matching blind holes open the 
blocks when the screws are loosened. 

The fixture can be centered by clamping 
a piece of round stock in the V, putting an 
indicator or wiggler on it, and making it run 
true.—J. C. Magee, Schenectady. 


Disk Finder Aligns Work. A 
timesaver on jobs set up from a punch mark, 
this finder can be used on a vertical mill, 
drill press, or lathe. If a groove is to be 
machined with an end mill, for example, the 
mill is set into the finder and the point set 
in the punch mark. If the latter is centered 
under the spindle, the disk will be equidis- 
tant from the work face all around (Fig. 1). 
If not, misalignment shows up as in Fig. 2. 

A level, a surface gauge, or calipers can 
be used on the finder rim. In the lathe, a 
%” rod in the tailstock chuck mounts it. 


NOY CENTERED 


To make the finder, chuck a 1%” length 
of shafting or other stock that will finish to 
2k” diameter. Turn it as in Fig. 3, leaving 
the rim %” thick. Then turn the piece around 
and grip it in the four-jaw chuck on the 
X” shoulder, using an indicator on the inside 
face and edge of the rim. 

Rough-turn to shape without touching 
these surfaces. Indicate once more, and then 
turn the 60° point and machine the rim to 
1/16” thickness, taking light cuts. Break all 
corners; then finish with emery and oil. 
Jesse R. Lucas, Michigan City, Ind. 


PILLAR FILE 
é 


HOMEMADE PARALLELS 
PROVIDE 


CHIP CLEARANCE 


Grind Parallels from_ Files. 
You'll find many uses for parallels when 
you have them around. If you have access 
to a surface grinder, it’s easy to make good 
parallels from old pillar files. As the edges 
of these don’t taper, moderate grinding trues 
them up. Teeth can usually be left on. 
—Arthur R. Morgan, Naugatuck, Conn. 


Chueking on Threads. Sometimes 
the only place a piece of work can be 
gripped is on threads. To prevent chuck 
jaws from marring them, I wrap a 

turns of wire in the threads. The wire must 
fit into the V of the thread yet project slight- 
ly above.—Jim Blizzard, Marshall, Il. 


Clearing Chips. When drilling closed 
containers or blind holes, you can often 
remove chips with cellulose tape. Wind it 
‘on a small rod, sticky side out. It will re- 
move nonferrous chips, which a magnet 
won't—George R. Mulderick, Corry, Pa. 
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Complete Power Unit Plugs Into Socket on Chassis 


"HOT* sie OF SWITCH Ons UNIT OR 


Recervel 
1s yours 


TOMA. seL. 
RECTIFIER 


PLUG (BOTTOM VIEW) 


Remote-Control Tractor 


A sincte lever controls forward, back- 
ward, and steering movements in this re- 
mote control for toy vehicles. The control 
and the tractor were built by P. J. Durham, 
of Kew Gardens, N.Y. The tractor treads 
are geared to two small universal motors, 
each having three leads. One is the common 
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Tis plug-in power supply can save you 
space or time or both in your radio-building 
work. If there isn’t room for the parts of a 
rectifier under a small chassis, you can use 
this unit to stack them upright on top. It will 
save you time, too, on experimental work, 
for you can build one power supply and 
switch it from chassis to chassis with very 
little trouble. 

The rectifier unit consists of a selenium 
rectifier, dual electrolytic condensers, and 
two resistors, mounted inside a discarded 
vibrator can. The photo shows the arrange- 
ment of the selenium disk and condenser. A 
terminal strip is attached at the point where 
the two units meet. One lug of the strip is 
used to anchor the 1,800-ohm resistor; an- 
other lug serves as a common ground. The 
whole unit is wrapped in insulating material 
before being inserted in the can. 

To use the power unit with a small re- 
ceiver, mount a 4-prong socket on the re- 
ceiver chassis. Connect pin 2 to the “hot” 
side of the AC line through a switch, and 
wire pin 1 to the chassis or other common 
ground. You can then tap your filtered B-plus 
voltage (about 110 volts) off pin 4. Should 
you want a higher, less-filtered voltage for 
the plate of an output tube, use pin 3. There 
should be about 140 volts available at 
this point—Homer L. Davidson, Ft. Dodge, 
Towa. 


Runs in Any Direction 


return and the other two connect to oppos- 
ing field windings and govern direction of 
rotation. The motors are linked to a home- 
made switch at the end of the control cable 
that actuates the appropriate motor wind- 
ings. The switch, at right below, automati- 
cally returns to neutral when released. 


(-Clamp Vise 
Hlas Soft Jaws 


Tue regular heavy-duty shop 
vise has many uses, but for 
light work it is often too cun 
bersome and unwieldy. 
hard metal jaws may scratch 
or damage delicate parts, or 
steal heat away from pieces 
you are trying to solder. 

Because it overcomes these 
disadvantages, the C-clamp vise pictured 
above can be a useful tool in many shops 
If you have an extra 3” clamp in your work- 
shop, the cost is pra 


them. 

Use an inexpensive clamp of the type 
made from steel stampings (the heavier 
cast-iron clamps generally have stubby jaws 
and frames that are harder to drill). Cut 
two hardwood blocks for the frame and at- 
tach them firmly to the clamp with right- 
angle brackets. 

To provide a large, flat gripping surface, 
fit wooden pads to the jaws of the clamp. 
Fasten the stationary pad with countersunk 
machine screws; to hold the other block, 
drill a blind, undersized hole and press it 
over the round foot on the clamp screw. 
Notch both pads to fit over the clamp frame. 
—Arthur C. Miller, N. Bergen, N. J. 


For model work this 
C-clamp vise is often 
handier than the regu- 4 
lar shop vise. It can be OY 
red or clamped to ==! 
nch. To assemble Lo | 
it, you have i 
holes through the fra 
and stationary jaw. 
a high-speed drill, 


fe 
| 


=~ 


Rotary Table Saves Shop Space 

My worxsuor had become so crowded 
that I found it hard to get at my tools until 
I made my tools come to me. I used the top 
of a round oak dining table, the legs from a 
metal bed, and two steel bearing plates to 
make the power-tool turntable shown at the 
left. Around the table I mounted a 24” jig- 
saw, a drill press, belt sander, and wood 
lathe. Electrical cables for the motors come 
up through the center of the table. I at- 
tached a stop to the table so it can’t pull the 
wires loose.—T. H. Lavengood, So. Bend, 
Ind. 
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Are You Saving 
Popular Science 
Data Cards? 


Published at frequent intervals, they 
give you useful information for 
solving home and shop problems. 
H™ long is an eight-penny nail? What 
are the actual dimensions of a two-by- 
four? How can you clean wallpaper? What 
is the outside diameter of 1” pipe? How 
would you draw a five-pointed star? What 4 


COMMON CHEMICALS 1 


COMMON MAME 
Alcohol... 


COMMON CHEMICALS 2 


COMMON WANE CHEMICAL MAME SYMBOL 
Calcium hypo- 
‘chlorite. 
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is meant by the pitch diameter of a screw? 
How should you file a ripsaw? 

‘Answers to all these questions, and hun- 
dreds more, have been contained in recent 
years on Porutan SctENce information cards 
like the four cards that give chemical desig- 
nations below. 

You may not need (or care) to know that 
the chemical name of bleaching powder is 


COMMON CHEMICALS 3 


COMMON NAME CHEMICAL MAME SYMBOL 


calcium hypochlorite right now. But a year 
from now it may be very useful. 

A reference file started now will keep this 
and other valuable information at your 
fingertips. Porutar Science information 
data are always published in the same size— 
just right for clipping and pasting on three- 
by-five file cards for permanent storage in 
a card-file box. 


CHEMICAL WAME SYMBOL, 


Peroxide. 


Hoe He0 


Plaster of Paris... 


Oil of mirbane, 
Olt of vitriol. 
Oleum........ 


+++ +, Sulphurle aeld 
+ + -Fuming sul- 
‘uric acid. 


Pearl ash........ ..Potassium ear- 


Donate ......+++.KsCOs 


Lead tetroxide, . 


+ Potassium so- 
‘lum tartrate. 


Ferric oxide. 


«Ammonium chlo- 
Fides ses seeeee s+ WHCh 


Pid 


RNaCAH04 440 
Fes0s 


FOR YOUR POPULAR SCIENCE INFORMATION FILE 


COMMON CHEMICALS 4 


‘COMMON NAME 
Saleratus.. 


CHEMICAL MAME SYMBOL, 


Sal soda... Crystalline so- 


‘dium carbonate. . .NasCOs.10H:0 
-Segium chlo. 


Potassium ni- 


Potassium bi- 
‘oxalate. 


«Silicon diox- 
ide. 


‘COMMON NAME 
‘Sugar of lead... ..Lead acetate, .. 
“Sulphuret of... 


~vitriolate of... 
Washing soda... 


Waterglass ..... 


‘CHEMICAL NAME SYMBOL, 
PD(CeHs0s)e.3He0 
Sulphide of...... 


Sulphate of. 
= Crystalline s0- 
‘dium carbonate, .,NaxCOs.10Hs0 


‘Sodium silicate. ..NasSi0s 


White arsenic 


Calcium byérox: 
ide... ee 
Dey adm cre 
Poate 

Spirits of salts... Hysreh 


Spirits of wine. 


FOR YOUR POPULAR SCIENCE INFORMATION FILE 
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AT WORK 


ins Made of Wood. 
‘ip and attention 
to detail can be seen in every line of these 
beautiful carved gun models. The same 
painstaking work went into finis 
Leonard Cronk, of Valhalla, N. Y., 
white wood for the barrel and action of the 
1860 Colt, top. He then copper-plated the 
wood and oxidized the copper with a po- 
tassium sulphide solution. Steel wool helped 
to antique the oxide, Aluminum paint, light- 
ly covered with raw umber, simulates the 
metal parts of the Derringer and the double- 
barreled belt pistol. 


CRAFTSMEN 


Engine Built Without Castings. 
This 40-Ib. model of the strange-looking ma- 
chines that helped turn the prairies into the 
world’s breadbasket runs under its own 
steam. Nearly every part was ma ed 
from scrap by George Grivna, of Minne- 
apolis, who devoted more than 1,000 hours 
to building it. The 12” by 14” by 22” en- 
gine has a friction clutch and transmission. 


miey. But Fast. 
is "small motorized 
bike outpaces most of 
the big-wheel pedal 
jobs in town. John 
Molnar, Jr., of St. Lou- 
, built it when he was 
rs old, He used 
a %-hp. Briggs and 
Stratton engine, add- 
ing a clutch and an 
idler gear. A 4-to-l 
drive ratio provides 
speeds up to 25 m.p.h. | 


Midget Car Has Racer’s Lines. 
Fletcher Fish, of Hillsdale, N. J., devoted 
two years of spare-time work to the con- 
struction of this car. The frame is channel 
iron and the body aluminum. Most of it was 
formed over handmade wooden patterns. 
Mechanical parts include a 1%-hp. engine, a 
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1934 Ford rear end and drive shaft. and a 
Chevrolet steering gear. The motor is 
mounted on a hinged plate that can be 
raised or lowered by a lever in the cockpit. 
When raised, the motor tightens two drive 
belts. Despite its small power plant, the 
car has a top speed of 15 m.p.h. 


qyened IS maueway IN TURNED OUT 


| 


¥ i 
| | 


wide beam for genes 
‘work 


moderately narrow beam —_extro-narrew beam for 
for your movies ‘slomour shots 


For “on-the-beam” flood shots 
KODAK VARI-BEAM 


— Vari-Beam Standlight— 
2-inch reflector with a #2 flood lamp 
ne powerful illumination . .. conven- 
ient handle aims the lamp . .. telescopic 
column adjusts height from 3 to 54% ft. 
«special rubber rim on heavy base 
protects furniture. $15, 


Kodak Vari-Beam Clomplight — 
lamp unit has all the features of 
the Vari-Beam Standlight unit 

but is mounted on flexible bracket. 
Padded clamp attaches quickly 
sea sacurely lo chair Backs, tebe 
tops, and tubular surfaces. $9.75. 


Prices on this page are subject to change without notice 


For sparkling flash ——— flash 


pictures taken with multi- 
unit flash illumination have a 
more pleasing, natural look. ee 


eliminate it 

of bumed-out high qza get 

lights and dense 

shadows in flash 

shots this easy 

way: 

Start with the KopAK Then connect @ KODAK 
FLasnoxnen with Flash- 

guard connected to 

camera—easy to attach. a chair for side lighting. 
Exposure data on back More than one unit can 
of reflector. $11.50. be used. $12.75. 


List prices include Federal Tax schere applicable 


Your Kodak dealer will be glad to demonstrate this equipment— 
‘see him today . .. EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
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make these for 


GHRISTMAS 1 


with beautiful, easy-to-work 
WESTERN PINES* 


Here are gifts they'll treasure for a lifetime 
s+ @ satin surfaced corner table, an attrac- 
tive bookcase, teatime furniture set for the 
youngsters, a built-in pull-down desk for 
daughter's room . . . all made of lovely-to- 
look-at, easy-to-work Western Pines*. 

You can make these between now and 
Christmas if you get started soon! Send to- 
day for Free Idea Packet No. 312, which 
includes instruction sheets for these and other 
handsome workshop projects. The woods of 
the Western Pines® are light, easy to nail and 
ind finish up beautifully. And their 
it, even grain, luxurious texture and 
distinctive appearance add beauty to the 
most simple article. 

‘Use these inspiring Western Pines* to build 
in charm in halls and dining room, to reclaim 
idle space for dens and bunk or to 
remodel a kitchen. New, colorful booklet, 
“Enchanted Homes of Western Pines,” has 
71 photographs suggesting ways to use these 
versatile woods. Write Western Pine Associ- 
ation, Dept. 312-L, Yeon Bldg., Portland 4, 
Oregon. 


S1DAHO WHITE PINE 
These are the Western Pines +Ponperosa rine 


*SUCAR PINE 
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baste on Trace 
PERFECT STAR ON SHEET 


How to Draw Perfect Stars 


In’s practically impossible to draw perfect 
five-pointed stars freehand, but they're not 
hard to make if you know this simple trick. 
Start with a well-formed star of any size—it 
can be a gummed label or a tracing—and 
follow the steps illustrated. Determine the 
size of the star you want and set the com- 
pass accordingly. 


Tire Valve Makes Oil Can 


Fon lubricating small parts, you can use 
an old tire valve. File down the end so the 
core projects slightly. Then solder the valve 
stem in a hole in the bottom of a small can. 
Such an oil container will release one drop 
of oil at a time—Pfc. Raymond De Busk, 
Fort Lewis, Wash. 


‘Compact industrial television system —developed at RCA Laboratories —lets us sce the unsceable in safety! 


LZye-uiness reporrs tem a frery famace! 


Something’s gone wrong in a 
big blast furnac 
too high for engineers to ap- 
proach. Focus the Vidicon 
camera of an RCA Industrial 
Television System on the 
flames and the furnace can be 
studied on a television receiver. 


only one suggested use, 
compact industrial tel- 
evision system is as flexible as its 
enuity. “Eye” of the tiny 
small enough to be held 
in one hand—is the sensitive 
Vidicon tube. Extremely simple, 


the only other equipment needed 
is the Vidicon camera’s suitcase 
size control cabinet, which oper- 
ates anywhere on ordinary house- 
hold current. 

The Vidicon camera could be low- 
ered under water where divers might 
bbe endangered~or stand watch on 
atomic chain reactions, secure from 
Goodly radiations. And it ls enticely 
practical to arrange the RCA Industrial 
Television systems in such a way that 
cbecrvers caa se & Sciimensional plc- 
tare s-sharp, clear and’ real as life! 

See the latest wonders of radio, tole 
vision, and electronica in sction at RCA 
Eshibition Hall, 36 West 49th St., 
N.Y. Admission is free. Radio Corpo: 
‘ation of America, Radio ity, New York. 


compact tel 
safe “close-up 


the action, 


RADIO CORPORATION of AMERICA 
Werld Leader in Radio — First in Television 
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SHOPSMITH OUTPERFORMS SAWS, SANDERS, 
LATHES, DRILL PRESSES COSTING *500™ 


l’s a performance-proved fact! With 
SHOPSMITH you can do more jobs, 
actually do better work, than with any 
$500 combination of single-purpose 
tools with motors. And here’s why: 


It: converts into 
Takes all 


SHOPSMITH IS VERSATILE! 
five big, heavy-duty power tools. 


standard accessories. Can do 116 wood, plastic 
and metal working operations. 


SHOPSMITH IS EASY TO OPERATE! Even with- 
out practice you can change it from tool to 
tool in less than sixty seconds, 


SHOPSMITH TAKES BIG WORK! Its effective 
table width is so great you can saw to center 
of 8-foot plywood panels, sand and drill room- 
length pieces—with no interference from other 
tools, Lathe turns work bigger than a nail keg. 


SHOPSMITH IS PRECISION-BUILT! It combines 
features found only in the finest tools. Grease- 


sealed ball-bearing action. Induction hardened 
spindle tip. Centerless ground steel ways. A 
score of precision features that assure hairline 
accuracy, lifetime service. 


SEE SHOPSMITH DEMONSTRATED! At any 
Montgomery Ward, leading hardware or de- 
partment store. And write for free 16-page, 
fact-packed illustrated booklet. 


169.50 


copt for motor. 
|, Ye-hp., capacitor 


complete 


CONVENIENT TERMS 


JIGSAW 


FOR 


Rugged construction. 18” throat. Large 
blower. Attaches 
sober sowing, machine filing. 
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(1) inch Circular Saw. You'd poy $120 for a 
sow of equal quality, equal copacity. Effective 
toble width, fence to blade, up to 48”. Depth of cut 244”. 
Sturdy tilting table with boll-crank raiser. Precision-tooled 
miter gauge with automatic stops. Self-oligning rip-tence. 


12-inch Dise Sar No other dise sander con 
motch it. None has 12 precision balanced 
14%" x 17" tilting toble, both miter gauge ond fence. 
‘And with SHOPSMITH you can feed disc into work 
with feed lever for greater accuracy, speed and safety. 


Geez 


(3 onl Drill Press. Ever try to drill the end 
of © table leg? Dowel stock for table tops? Mor- 
tive doors for locks? You can do it quickly and easily 
with SHOPSMITH. Work lies flat on table, no special 
jigs needed. Speeds from 875 to 3500 rpm. 4” quill feed. 


meter, 3° more than most heavy-duty lathes. 
Larm tool rest slides parallel to ways, lever-locks in 
yn. Absolutely rigid lathe bed assures maximum 
accuracy—tubular steel woys each take over one-ton stress. 


Drills to center of 15” circle, Hos 4” spindle feed with 
ht or left hond feed lever. Jacobs key chuck takes 
drills from 5/64” to ¥4" in diameter. Extra-large table. 


GET ALL THE FACTS! Com. 
pore before you buy! Fact-packes 
V6-page booklet brings you 
detoiled specifications, describes 
SHOPSMITH’S mony operations. 
Send for itl It's FREI 


i 

1 

| eee 

| SHOPSMITH 

| Dept. 145-A, at factory you 

| 12819 Colt Rd, Cleveland 8, Ohio, OR 

| S17 Montgomery St, Son Froncisce, Calf 

i 

{ oo ——____ — 
| 

Fi a 
| Ianto x 
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10 Times Faster 
than hand sawing 


4 Professional Carpenters Sau 


—onty 65 
6" model cuts 2" 
8" model cuts 2%" — Only $87 


‘Wait till you guide one of these smooth working Guilds 
through lumber . . . oF plywood, compo-board, even 
aluminum siding! Then you'll know what cutting speed 
ist... and what the powerful Guild motor can do. 
You'll be amazed how easy it is to rip with one of these 
saws—how easily you can cross-cut, dado, plough or 
groove, Guild Saws are light and perfectly balanced— 
they've full safety protection—and they're extremely ac- 
curate, Best of all, they're THE BUYS OF THE 
YEAR IN POWER SAWS. 
No other saw offers all the value-features of Guild: the 
new built-in tilting adjustment with easy-to-read quad- 
rant giving angle setting up to 45°; new quick depth 
regulator which allows base to be raised or lowered by 
‘a mere twist of the knob; efficient helical gear drive; 
precision ball bearings; retractable safety guard; pol- 
ished aluminum frame. 
‘Look over both saws— 


pote-then take advantage 
Fiomat value ers ever mags. 


hich best suits your pur 
fone of the most sansa 
ATL GOUPON TODAY. 


r-------- 


I Please send me full information on the Guild 6” and I | 
Guild 8” Sows —olso name of my nearest deal 
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Gus Has a Noisy Day 
[Continued from page 192] 
who had been sitting on the side porch 
with his wife and Mrs. Miller, bounded 
down the steps. 

“Did you fix her?” he called, and then, 
before Gus could answer, he said, “Gosh, 
she sounds perfect, doesn't she? Hope she 


e will. I'll guarantee tha 
as he handed Wilkins the al 
think you'll have any more troubl 

“What are the damages, Gus?” Wilkins 
asked, reaching into his hip pocket for his 
wallet. 

“Oh,” Gus shrugged, 
to about cover it.” 

“Three dollars—that hardly seems like 
enough.” 

“It'll be more than enough to cover what 
I did.” 

“I don’t understand,” said Wilkins. 

“Well, to tell you the truth,” admitted 
Gus, “I didn’t understand it either when 
you first started the engine back at the ga- 
rage. As a matter of fact, it had me pretty 
well stumped until about 20 minutes ago. 


A Puszle in Valves 


“three dollars ought 


“You see, that clatter, as you called it, 
sounded just like the noise made by an old 
overhead-valve engine with tappets badly 
in need of adjustment. But I knew that 
couldn't very well be because your engine, 
like a good many modern ones, is fitted 
with hydraulic ve lifters.” 

“Hydraulic what! 

“Hydraulically operated expansion and 
contraction units placed between the cam 
shaft and the push rods that open the in- 
take and exhaust valves,” explained Gus. 
“Supplied with oil from the engine lubricat- 
ing system, the hydraulic valve lifters ad- 
just their own length to make up for any 
variation in the length of the push rods, 
rocker arms, or valves. Each hydraulic lifter 
keeps its valve mechanism at the proper ten- 
sion so there is no clearance between the 


| various parts, and naturally, there is no 


| valve noise.” 

One look at the puzzled frown on Tom 
Wilkins’ face told Gus that he'd need more 
than words to get the idea across. 

“Here, I'll sketch it,” Gus said, pulling 
an old envelope out of his overall pocket, 
and starting to draw with the stub of a pen- 
cil he always carried. “First of all, we have 


[Continued on page 248] 


CORALOX 
STANDS HEAT 
BETTER 


"~*~ Microphoto Reveals One 
Reason Why CORALOX 


Stands Heat Better 


The cloth couldn’t stand the heat of the iron. 


But, with CORALOX, it’s different. (CORALOX, you know, 
is the new, patented Insulator used in all AC Spark Plugs.) 


When you're driving, the lower ends of your spark plug insu- 
lators are subjected ‘to terrific temperature punishment. As 
often as 30 times a second, the temperature in the combustion 
chambers see-saws between the 4,000 degrees of burning fuel 
and the coolness of incoming, new fuel. 


bs " Thete we, unvtouched, phetographe 
‘The insulator must also be able to carry away heat. If it’s too shew the structure of COFALOX (tp), 
slow, the insulator tip overheats. Then, fuel preignites. Both Fe Eg wedge gle adeno] 


fuel and power are wasted. If it dissipates heat too fast, the 
insulator tip runs too gool and oxide coatings form, producing 
intermittent ‘‘missing” at high speeds and on hard pulls; of 
while your engine is warming up, or in “stop-and-go” driving, 
the insulator tip becomes fouled with oil and carbon. 
CORALOX keeps itself amazingly clean—under all driving 
conditions—because it stands heat better. 


Thanks to their patented CORALOX Insulator, you get more 
reliable performance, better pick-up, improved fuel economy, 
Jess fouling, and better idling—with AC Spark Plugs. 


AG SPARK PLUG DIVISION ® GENERAL MOTORS CORPORATION 


wil bring you, NO CHARGE, the fexcn 
C Ginn of Poser . ne 
[AC Spark Plog Division, Dept. P5-10, Flint 2, Michigan 
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with these 
Wizards with Wood 


Do you get a kick out of mak- 
ing things with wood? You'll 
rave about the dandy new ef- 
fects you get with these time- 
tested products. . . « 


A MUST for Finishing Fir Plywood 
‘Tame that wild grain with FIRZITE. 
It tight-seals the pores . . . virtually 


MAP4UEAy prevents grain rise or checking . 
" readies the surface satin-smooth’ for 
WAde paint, stain or enamel. (For blond, 


pickled, wiped or tinted effects use 


White Firzite). FIRZITE 


Newer than Shellac or Varnish 
For “natural wood” finishes on furni- 
ture or woodwork, there’s nothing like 
Satinlac. Brings out the natural grain 
Z| and color beauty of any plywood or 
solid wood. Avoids that “built-up” look, 
and will never turn yellow or darken 
with age. “Water-white”, easy to brush 
or spray, dries ready for next coat in 


or tous"SATINLAC 


Strongest Wood Glue Ever Made 
To make things or fix things, use 
i Weldwood Glue for all wood-to-wood 
q bonds. Makes joints stronger than the 
wood itself. Mixes easily with water. 
ree, rot-proof ... highly water- 


Pints, Quarts, 
Gallons 


Stai 
resistant! 15¢, 35¢, 65¢, 95¢ and 


WELDWOOD 


PLASTIC RESIN GLUE 


larger sizes. 


‘Send post card for int 


UNITED STATES PLYWOOD CORPORATION 
Dept. 120, 55 West 44th St. * 
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New York 18, N.Y. 


a cylinder fitted with a ball valve that opens 
and closes an oil-intake hole. A piston, or 
plunger, that fits into this cylinder is held 
in its uppermost position by a light spring. 
This leaves a small chamber in the bottom 
of the cylinder, below the plunger.” 

Wilkins, following Gus’s rough sketch, 
nodded. 

“Now, this whole unit is mounted be- 
tween the cam shaft and push rod, with the 
end of the push rod resting on the top of 
the plunger and the bottom of the cylinder 
resting on the cam. The chamber between 
the plunger and the bottom of the cylinder 
is kept filled with oil from the engine lu- 
bricating system. 
start of the valve-opening op- 
eration,” Gus continued, “the pressure 
against the plunger and the plunger against 
the column of oil closes the ball valve and 
the entire lifter operates as a solid unit. 
Then, during the actual valve opening, a 
slight amount of oil is allowed to leak out 
between the plunger and the cylinder wall. 
Finally, at the valve-closed position, the 
pressure on the plunger is reduced, the ball 
valve opens, and more oil enters the cham- 
ber. 


Mr. Wilkins Catches On 


“Sort of works like an automatic hy- 
draulic jack, doesn’t it?” said Wilkins. 

“That's right,” agreed Gus. “Each hy- 
draulic valve lifter automatically adjusts its 
length with each revolution of the cam- 
shaft to compensate for expansion or con- 
traction caused by variations in engine tem- 
The use of hydraulic valve lifters 
ted the clackety-clack of valve 


system: 

“Well, this engine sure had it,” put in 
Wilkins, grinning. 

“I know it did, and that’s what bothered 
aid Gus. “Then, as I fussed with the 
engine, two facts began to fit together. I 
noticed that the longer I idled it the less 
pronounced the noise was. I also remem- 
bered that last Monday morning, when you 
had your trouble, was also a bit on the 
chilly side, like today.” 

“Guess I'm dumb, but I still don’t see any 
connection.” 

“Remember,” Gus pointed out, “these 
valve lifters work with engine oil. By the 
way, Mr. Wilkins, when did you drai 

[Continued on page 250] 


AUTO-LITE 
BATTERY... 22008 waver 
Only 3 mes 8 year 


Nona can ust 
A revolutionary new development, the Auto-Lite 
“Sta-ful” Battery, protects you against a major 
cause of battery failure . . . damage to”; 
due to liquid loss. This new “Sta-ful” Battery 
Design permits a liquid reservoir with more than 
3 times the reserve capacity of ordinary batteries 
. . . keeps plates fully covered and active months 
longer in normal car use. 

In addition, “Sta-ful” gives you 70% longer aver- 
age life* than batteries without Sta-ful features. 
Fibre-glass retaining mats protect every positive 
plate and keep the power producing material in 
place for maximum dependal . Get more for 
your battery dollars—replace with an Auto-Lite 
“Sta-ful” Battery. See your Dealer today. 


AUTO-L ERY CORPORATION 
Toledo 1 Obie 


"Battery holds me 
liquid reserve of ordinary batteries. 


i] BCs 


ORDINARY TYPE STAFUL 


ORDINARY TYPE STAFUL 


AUTODITE. 


RPE UEATTERIES, 
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take your claim now to a money-maki 
furure—get started in a good, respecta 
business of your own as a floor surfacing con- 
tractor! 

This is not difficult—no schooling—no & 


perience needed. Sanders are easy to operat 
=and you can start making money the first 
day your machines arrive! Earnings of $25 
and more a day are not uncommon! Hun- 


dreds of prospects everywhere in your com- 
munity—new and old homes. Original invest- 
tment 'smaller—no large  overhead—you need 
no elaborate offices, work shop, storeroom or 
heavy trucking equipment. Many men operate 
from their own homes and use regular 
senger car to transport equipment from job 
to job. Pleasant indoor work—steady year 
“round—a real opportunity 0 MAKE MONE 
and be your own boss! Send for “money- 
making” booklet entitled “Opportunities in 
Floor Surfacing"—use coupon and en- 
close 25c in coin or stamps to cover 


S, AMERICAN 


FLOOR MACHINES: 
PORTABLE TOOLS 


"St, Toledo, Ohio 
Stamps. oF coin 
‘Opportunities in Floor 
Surfacing’ relling me how I can start 
my own floor sanding business 


Name 
Street 
@ 
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Gus Nasa 
[Continued from page 248] 
summer oil and put in a cold-weather grade?” 

“I haven't yet,” admitted Wilkins. 

“And that was your trouble,” said Gus, 
“and why I changed the oil for you. On 
these snappy mornings it takes a bit of time 
for heavy summer oil to loosen up, and un- 
til it does, the flow of oil to the valve lifters 
is apt to be slowed down. Without a free 
flow of oil they don’t compensate, and you 
get valve noises. 

“There's another factor, too,” Gus added. 
“When a motor sits long enough, or in just 
the right position, oil is likely to drain out 
of the chambers and isn’t replenished until 
the oil warms up and flows freely.” 

“Well how the deuce did that mechanic 
down the road get rid of the noise to the 
tune of 20 bucks?” asked Wilkins. 


What He Got for His $20 


“Simply by doing next to nothing,” 
grinned Gus. “Unless I miss my guess, you 
hadn't got back to the hotel before he had 
your car out on the road, driving it just long 


Then, all he did 
was sit around for you to call for 
your car—and pay him $20 for his trouble.” 

“Why, the dirty crook,” boomed Wilkins 

“Now you see, Tom,” 

Miller, who hadn't been able to resist the 
temptation of joining the two men. “It's 
just as I said. You were cheated and you 
ought to do something about it.” 

“Tl sure enough know what to do the 
next time some guy wants to fuss around 
with the valves.” said Wilkins. 

‘And don't be too cocky about that, 
either,” warned Gus. “Like any moving 
part, hydraulic valve lifters do need some 
attention now and then. The important 
thing is to watch the condition of your oil. 
Just remember that valve lifters can’t op- 
erate as they should if the oil is too heavy 
for the time of year or if the oil is dirty. 
It's also mighty important to change your 
oil filter every 5,000 miles. 

“It’s like everything else about a car,” 
Gus added. “So far no engineer has been 
able to devise a mechanical substitute for 
care and common sense. 

And, thought Gus as he started walking 
back to the garage, no one yet has devised 
anything—mechanical or otherwise-to si- 
lence Mrs. Miller. END 


AIR FORCE 


JOBS 


> Sy (\ 
And How They Lead to Se 
CAREER OPPORTUNITIES 


In the Air Force and in Civilian Life 


Airmen are select men—selected for intelligence, and 
high moral and physical qualifications. 

‘Airmen are select men in another way too—selected 
for Air Force careers on the basis of individual aptitudes. 

Most Air Force jobs have counterparts in civilian 
life. Your training in the Air Force—with pay and all 
advantages—fits you for responsible jobs in the Air Force 
or in civilian life as well. 

Learn the Air Force way. For full details, visit your 
nearest U. S. Army and U. S. Air Force Recruiting 
Station today. 


Here are just o few of the 42 
AIR FORCE CAREER FIELDS i 
Now Open to You 


RADIO AND RADAR MAINTENANCE 
AIRCRAFT AND ENGINE MAINTENANCE f 
Amcnarr accessonies MAINTENANCE | | 
WIRICATE EQUIPMENT MAINTENANCE | | 
earner 
ARMAMENT SYSTEMS | 
roo service 
TRAINING DEVICES MAINTENANCE 
Aik TRAFFIC CONTROL AND WARNING 
WiRE MAINTENANCE i 
MISSILE GUIDANCE SYSTEMS \ 
COMMUNICATIONS 
oreRarions j 
PHOTOMAPPING i 


Airmen are Select men! 


There are lots 
of “fussy fix-it" jobs 
) around the house that 
Dad, Mom or the kids 
can easily do when 
Channellock pliers ar 
handy, No matter what \, 
—electrical, automotive, \ 
plumbing, battery, or any- Cs today. 
| thing mechanical—you 
need Channellock pliers. 
Channellock’s pat- 
ented tongue and groove 
joint gives you these 
“plus features: Greater Strength, Longer Wearing, 
Self-Cleaning, Clos 
Adjustment, No Wear on Joint Bolt. 


.. CHAMPION DEARMENT TOOL CO. 


OLY, CHAMPION DEARMENT MAKES 


CHAN Wel LOCK J 
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Send for Catalog 


spaced Adjustments, Visible | 


eedy Sprayer. 


New! Y% h.p. professional type 
t 95° 

pain’ aye , | 8 
— 


Now for home owners, 
mechanics, hobbyists 
‘areal professional qu: 


“loss motor 


Speedy Sprayer 
low cost! Thoroughly atomizes any material and gives 
your handiwork a mirror-smooth finish. Quickly pays 
for itself in savings of time, labor and paint. Portable 
Never needs oiling! Ask your paint, hardware, lum- 
ber, or auto supply dealer for Speedy Spraye: 

750 outfit with 1-pint gun, less motor, only §' 


amazing 


HOLD-E-ZEE 


The Or TOMATIC GRIP 


SCREWDRIVERS | 


Hold, stort ond set up screws in 
vnhandy places. Gripper instantly 
released by SPRING ACTION, slid- 
up out of way when not in. 
hest quality throughout. 


Tow Models FOR wecesseo 
HEAD screws 
UPSON INC., ROCHESTER 4, N. (edig Decl verbs 


CHAMPION V-GLOW PLUGS 


for model engines only 
4 —* CHAMPION TERMINAL assures better 


center electrode seal and provides 
sturdier electrical connection, 


( 


ampion Spark Plug: 
CHAMPION SILLMENT SEAL— prevents 
excessive compression leakage Be- 


tween insulator and shell, 
CHAMPION. ““THERM-O-FLEX" CON. 
STRUCTION—Ionger clement life, 
more dependable performance. 


Follow recommendations of plug types and fuels ap- 
Sr. 


proved by engine manufacturer. 


CHAMPION spark PLuG COMPANY, TOLEDO 1, 0. 


New World’s Speed Record 


160.323 M. P. H. 


set with Dependable 


Spark Plugs 


FLASH: 


Detroit, Mich. July 22. Slo-Mo- 
Shun IV Also Wins 1950 Gold 
Cup Race in Record Time! 


Here is the news that electrified 
the speedboat world recently. The 
new record broke the old mark, 
which has stood since 1939, by 
over 18 miles per hour. 


ON 


Mr. S. S. Sayres, owner and 
driver of Slo-Mo-Shun IV, is a 
qualified expert on engine per- 
formance, and his choice of 
dependable Champion Spark 
Plugs for his world’s record speed 
run speaks for itself. 


Follow the experts, who in over- 
whelming majority choose Cham- 
pion Spark Plugs for their 
‘outstanding performance and de- 
pendability. That’s what has 
made Champion America’s Favor- 
ite for over a quarter century. 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
Listen to the CHAMPION ROLL CALL . .. Harry Wismer’s fast sportscast every Friday night, over the ABC network 
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A “COMPLETE HOME 
WORKSHOP” IN ONE 


COMPACT UNIT! 


NEW and 
IMPROVED 
MOTOR 


ite | 
3 in k 


SANDE! 
FILER! 

POWER PLUS—ABSOLUTELY SAFE— 
MADE OF LIGHT WEIGHT CAST ALUMINUM! 

POWERFUL ELECTRIC MOTOR (doNOT 
confuse with ordinary, less powerful vibrator 
type motors. ) 3000 revolutions per minute! SAW 
cuts to center of 16” circle 
GUIDE permits cutting Al 
Strokes 3000 per minute. 110 V e. TILTING 
and ROTATING TABLE TOP (6”x8") cuts at 
‘any angle. SANDING TABLE tilts through 45°. 
FOR FAST, EASY FILING simply remove saw 


muectric 


blade, chuck and saw guide . . . insert %4” 
diameter standard file. 
‘Guaranteed 1 Year against defects in materials and workmanship 


Wonderful PROJECT PATTERNS. It's Simple To Make Most 
‘Anything! Household Items, Toys and Many Others! 


‘Sold in leading Department, Hardware ond Hobby Stores. 
If your dealer cannot supply, send coupon direct: 
-MONEY BACK if not satisfied! 
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Mechanics 
of Farming . 
By Ladd Haystead 


Wis a weedless nation possible? A 
U.S. Dept. of Agriculture agronomist, 
L. M. Stahler, has suggested that it 
is. Over 25 million acres in the 
Mississippi Valley were treated with 
2,4-D last year. Already some of 
the most troublesome regional weed 
species, such as wild mustard and 
cockleburs, seem to be retreating. 
In the humid areas, field bindweed, 
Canadian thistle, and perennial sow 
thistle are vanishing rapidly. 


MUntil recent years, it has been 
the custom to leave crop refuse in 
the fields to be weathered down and 
eventually plowed under in the spring. 
But such stalks, after serving as 
winter nesting places for pests, more 
often than not were still there in 
spring to foul up tillage tools. 
Usually they did not rot and return 
their residual values to the soil 
until the following year. Today, 
fall plowing and stalk burying are 
finding favor in many parts of the 
country. With this new practice 
comes the advisability of a stalk 
shredder that will cut the residues 
into small pieces for complete bury- 


This Hur- 
ricane Stalk Shredder (Stewart & 


ing and faster rotting. 


Stevenson Services, Houston, Texas) 
may be the answer. It is front- 
mounted, enabling shredding and plow- 
ing to be done in one operation. 


MBiological warfare comes to the 
fields. Two California scientists 
ground up the bodies of a few dozen 
alfalfa caterpillars that had died 
of a virus disease. The powdered 


yhere are YOU in the 


The More You Delay—The More You Pay 

There's always danger ahead when pis- 
ton rings wear out—danger of much greater 
expense unless new rings are installed 
promptly. 

But if you do install new rings at the first 
symptom of wear, you can protect your en- 
gine and insure its long and economical life. 


Check your own situation on the Danger 
Zone chart, with the help of your service 
man. This simple precaution may save you 
both money and headaches. For the more 
you delay the more you pay. And when you 
need new piston rings, get Hastings, the rings 
designed for replacement service. It's the 
best money you can spend on your car. 


Engine begins to smoke 


Engine loses pep . : 


ahs 


DANGER ZONE 3 


Destructive wear sets in 


Engine pumps oil badly 


Needs a tune-up Needs new piston rings 


and minor engine repaies 


008 HT OM £0 0F 4 


i 
EB: 


MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 
HASTINGS LTD., TORONTO 


Needs new piston rings 
and complete overhaul 


Needs new piston rings 
and major engine repairs 


ASK YOUR DEALER 


Using 
too much 


If you suspect you've been using too 
much oil, find out with your next oil 
change. Switch to Pennzoil, the 100% 
Pennsylvania motor oil that lasts 
longer, grade for grade. 

Over 60,000 better dealers recom- 
mend Pennzoil at the yellow oval sign. 
Drive in now and sound your “Z” for 
genuine Pennzoil. 


TOUGH-FILM PENNZOIL? MOTOR OIL & LUBRICANTS 
AT BETTER DEALERS... COAST TO COAST 
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Mechanics of Farming 

bugs were put into water and the so- 
lution sprayed on infested fields 
from an airplane. A few weeks later, 
these fields were found to be nearly 
clean of caterpillars, victims of 
the virus that had killed the orig- 
inal group. Although chemicals can 
kill the caterpillars, most are also 
harmful to livestock. The virus is 
lethal only against the pests. 


MA new soil-erosion fighter is an- 
nounced by the University of Illi- 
nois. The machine makes it possible 
to plant corn on land that is pro- 
tected by a cover crop. Two 30-inch 
sweeps work two inches below the 
ground cutting the growing cover 
crop from the row. A 15-inch sweep 
below and behind each of these two 
loosens the soil at plow-sole depth 
A 10-inch section of rotary hoe pre- 
pares the seedbed for planting. A 
planter shoe in each row, followed 
by fertilizer tubes, covering disks 
and press wheels, completes the 
planting process, leaving a 10-inch 
swath of cover crop between each row 
of corn to hold the soil in place 
until the first cultivation. 


WA self-cooling grain bin has been 
tried out successfully by the Com- 
modity Credit Corporation. It uses 
the venturi principle--a funnel with 
@ cone-shaped top connected to a 
smaller tube. This is mounted on 
top of the bin and sucks the air up, 
reducing the temperature of the 
grain. Corn went into the bin in 
October at 33-percent moisture, usu- 
ally enough to cause heating and spoil- 
age. By Christmas, moisture was 
down to 20 percent, by mid-April it 
was 13 percent. No heating occurred. 


™The first plane designed specifi- 
cally for farm work is under de- 
velopment at Texas A&M, and may be 
in the air on its first trials as 
this appears in print. Fred Weick, 
designer of the Ercoupe, is the man 
behind the aerial farm horse. It 
will probably be a single-seater, 
200-hp., all-metal, low-wing mono- 
plane with slotted flaps that will 
be able to get 50 feet off the 
ground in 1,000 to 1,320 feet, and 
climb at over 700 feet a minute. It 
will tote 800 pounds of payload 
Hoppers will be plastic-coated, and 
synthetic-rubber bags will be used 
for gas and spray materials 
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Get the right tool for every job, 
in the complete line, the 
quality line, the leading line 


Whether you work in wood or metal, 
whether your shop is big or little, Delta 
tools offer you: low first cost, low upkeep, 
high output, The reason? Quantity produc. 
tion of quality tools, backed by years of safe 
and successful opera 
trial plants, commercial shops, 
See for yourself how these cools can help 
you cut costs, Ask your Delta dealer for a 
demonstration, And send the coupon today 
for the complete catalog, showing and de 
scribing the tools that fit your job and bud 
get best. Time payments available 
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POINTERS FOR HOME PAINTERS 


How to get smoothest jobs ever with 
wonderful new NYLON paint brushes! 


Dip only half the length of 
the bristles in paint—on 
‘overhead work dip to only 
‘one inch. Tap off the exceas 
paint. Don't scrape off on 
edge of can. 

Nylon brusher hold « full load 
of paint. And they are ideat 
for nearly all finishes. on brushes paint smoother. 


Peet)! y 


5 he d ‘ 


Use correct, brush for each 


‘To pet the bent results, use 
‘a long, steady, even stroke, 

ting toward the surface 
dy conted. 


Durable nylon bristles don’t 
break off and mar your work, 
‘and an independent research 
laboratory hax found that ny 


Clean thoroughly, suspend 


job, Poking large brushes into brush on wire in turpentine 
comers eames “ngering.” oF Tinseed oil for, storage 
You can get a set of nylon ween jobs. Resting 

bes f bristles on bottom of can 


brushes for every job, from 
touch-up work io wail and 
roof painting. They're made 
by leading manufacturers. 


deforms them. 


Nylon brushes clean quickly 
‘and easily. Work out paint on 
newspaper.clean with thinner, 
Finse with soap and water. 
Then comb the bristles and 
wrap the brush for storage. 


tmooth- pointing, 
nylon point broth. You wil never 
(te any other kind. They're sold in 


(easy to- dean, 


Rerdware and voriety stores 


NYLON 


PAINT BRUSHES 


Ar oneeth paiting ny ceanep 
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File Block Points Pencils 


Lixe most draftsmen, I've tried many 
tricks and gadgets for putting a s 

on my pencils. The best I have found so 
far is the pencil pointer shown here. I made 
it by breaking two pieces off a flat, fine- 
toothed file, and shaping two wooden hold- 
ing blocks with a rasp. To use the pointer, 
I dip a pencil in the V-shaped opening and 
twirl it around. 


Keeping a Chuck Key Safe 

Ir you have an electric drill with a geared 
chuck, tape the key firmly to the line cord 
about four inches from the plug, as shown 
in the photo. Then you will not mislay the 
key. It is also a safety measure, because it 
is necessary to remove the plug from the 
receptacle to change drill bits, thus elim- 
inating the possibility of accidentally start- 
ing the drill with the key engaged—Wm. 
Cowan, Mississippi City, Miss. 


It’s BIG...1t’s HUSKY 


Ready To Save You Hundreds of Dollars! 


You are equipped to handle every table sawing need for a lifetime 
this big Atlas saw in your shop. It has the capacity to help you 
¢, utility buildings, a house...oF co finish off a recreation room 
has the accuracy for “factory-quality” work on fine cabinets 
and furniture and saves you money on shelves, cupboards, bookcases, 
and home repairs. You'll like every feature: The big precision- 


ground grey-iron table (25” x 4514" with extensions as shown) 

with its super smooth surface; the quiet smoothness of its 

= large sealed-for-life ball bearings: the easy, accurate oper- 
ation of the rip fence; the smooth-working blade 

height and angle controls. Blade cuts 314” deep — 

tilts to 45° —table is always flat. Yes— this 

‘Atlas is big, and rugged, and fast, and de- 


pendable—sure to make your shop and 

your work outstanding in the neigh- 

borhood. See it at your Atlas 
dealers today! 


FREE working Tool Catalog 


| aTtas press cO.,1055N. Pitcher St., Kalomazee, Mich. 
Please send your: woedwarkiag tool catalog, 


MATCHED PRECISION om 
WOODWORKING ayy 2° 
1 me 
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A COMPLETE 
CASCO electric 


14 PIECES INCLUDING 
THE FAMOUS CASCO POWER HEAD! 


IT DRILLS, GRINDS, BUFFS, 
SHARPENS, SANDS, POLISHES, etc. 


you need 


‘wood, glass, leather, plastic and fibre. 1001 Fal 


GASCO VIS-O-LITE 


Illuminated Automatic 


CIGARETTE LIGHTER 


Why be without eat new Vie O-Lite 
illuminated tighter 
mn replace your 


ll-essembly aleve ( 
Now on sole at Car Dealers, 


CASCO PRODUCTS COR! 
BRIDGEPORT 2, CONNECTICU 
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Film Spools Find Shop Use 
apart those small all-metal film 
spools of the type used in Kodak Bantam 
eras and you have a tube with a notched 


drill bit. Besides making a ne 
provised boring tool produc 
small wooden plugs that are ideal for con- 
cealing nail and screw heads or blemished 
jurniture. The two ends of a spool 
make metal washers. 


Steering-Wheel Hose I 

To xexr your garden hose coiled up when 
not in use and have it handy when needed, 
a reel made with junk-yard steering wheels 
will prove useful. The steering wheels are 
drilled out to 13/16” diameter to get a light 
press fit on a piece of %” (nominal size) 
water pipe. Assemble with a shorter sec- 
tion of 1” pipe for a spacer between the 
wheels. The unit is mounted on legs formed 
by 1” tees“and pipe driven into the ground 
near your outside water tap. 


NEWT STATIONARY OR PORTABLE 


D.C. ARC WELDER 


250 AMPS. MODEL 252 
FOR ANY WELDING J0B, 
IGHT OR HEAVY 


UTILITY PUMP vane re 
__ Perfect For Water, Oi 


CONTINENTAL al 
1% H.P. ENGINE 


EE: 44-PAGE CATALOG—WRITE TODAY! | % “= ‘social 
ORDER DIRECT FROM AD — SEND PAYMENT OR PURCHASE ORDER TODAY —_ SATISFACTION GUARANTEED 


GROBAN SUPPLY CO. 1507 south MICHIGAN AVE. Chicago 5, Ill, Dept. 
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New! 


The Safe Saw that Cuts 
One Inch Wood 50% Faster 
and with 70% Less Noise! 


Ideal 


for Dad's 


— - 
§ ELECTRIC 0 


JIG SAW 


roved by Underwriters! Labo- 
Init GUARANTEED agoinst burn-out 


SYNCRO ‘fLecrRiCc HONE 
Greatest 

Sharpening 

Development 
Since Invention 
of the Hone! 


SYNCRO's 


stone-that- 
Kea-a-aee 


THAT'S The 
Name To 
Ask For! 


quauity roois \ 


Operate on 60 cycle, 110-120 
walt, AC only. Buy at dealers. 
‘nde near wend article price, 
welll ship POSTPAID, ( 

(rx write for information.) 

SYNCRO CORPORATION 
Dept. 81008. Oxford, Michigan, U.BA. 
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Collar Protects Exhaust Pipe 


Ox some outboard motors, the exhaust 
pipe becomes coated as the result of oil 
and carbon running down onto it and bak- 
ing there. Often this gets smeared on your 
clothes or hands when you lift the motor on 
or off. A brass or stainless-steel collar silver- 
soldered or brazed to the exhaust pipe &” 
below the muffler will stop this condition, 
With a light hammer, cup the collar upward 
except at the point being touched with the 
screwdriver in the photo. Slope the collar 
downward slightly at this point to drain 
away any seepage from the muffler.—Clin- 
ton R. Hull, Costa Mesa, Calif. 


| 
| 
| 
l 


‘Trowel for Small Repair Jobs 

A siMpLe trowel for small cement or 
plastering jobs can be made from 18- or 20- 
gauge galvanized iron or half-hard alu- 
minum. Cut a 4” by 16” strip of the metal 
and bend it to the shape shown in the 
sketch. Use a of broomstick for 
the handle, nailing it in place.—C. Kenneth 
Pearse, Tucson, Ariz. 


Windshield Can Be Seratched 

Don’r let a gas-pump attendant wipe 
your windshield with a dry cloth. This may 
leave minute scratches on the glass. For the 
same reason never operate the wipers to re- 
move dirt on a dry windshield. 


Helevel needs water , 
year 


Normal Cor Use 


AVOID battery failures, get longer bat- 
tery life, with the new Prest-O. 
Hi-Level Battery that needs water only 
3 times a year in normal car u 

a major cause of batte 


"In teats conducted according 10 
S.A.E. Life Cycle Standards. 


FREE BOOK TELLS HOW 


New free 24-page illustrated 
n 


booklet tells how you 


add years of life to fences, 
lises, all weather-exposed 
ol—with a coat of the 

right aluminum paint. Oil- 
rich Al 1 House Paint seals out moisture, 


says NO to wood deterioration. Dozens of 


ing tips like this—secrets of 
jers—in this free booklet. Send for 


master pai 
your copy toda: 
that bears the Alcoa symbol of quality when 


nd be sure to get the brand 


yau, ALUMINUM COMPANY OF AMERICA, 


you buy aluminum paint from your dealer. | Paint Service Bs 
1717K Gulf Building, Pittsburgh 19, 


Look for this shield 
on aluminum paints 
made by many paint 
manufacturers using 


ALCOA PIGMENTS 


Please send me free copy of “Paint It Br 


‘Address oF RFD No. 


I 

| 

1 

! 

Nome (please prin) 
! 

! 

a a, I 
! 
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The JIFFY metal CABINET 


yy Ou ee 


YOUR ys 
UPSON CEILING 


‘RE-COVER UNSAFE AND UNSIGHTLY 
CRACKED CEILINGS WITH 


UPSON KUVER-KRAK 


FOLLOW THESE SIMPLE STEPS 
TO NEW HOME BEAUTY! 


No need to suffer an 
ordealof ho 
caused by re-plastering. 
In a matter of hours, 
you can apply a modern 
characterful Upson ceil 
ing that will be forever 
crackproof. Pebbled sur 
face matches walls per 
fectly—takes paint 
beautifully. No visible 
face nailing. Amazing 
Upson Floating Fasten- 
ers anchor Upson Ceil- 
ings securely from back 
Hundreds of thou- 
ds now installed 
Mail 10¢ now for 32-page 
Idea Booklet and free 
detailed instruction 


THE UPSON COMPANY 


ction. Sheet. for applying 
Ceiling 
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YOUR ANSWER TO 
SMALL ITEMS STORAGE 


at home, office, and shop 
(IDEAL GIFT, TOO) 
So handy to keep nuts, 
bolts, screws, nails, 
parts, washers, stamps, 
hobbyists’ needs, etc., 

at your fingertips. 


us 32 name wart ony $8.95 rosa { 


Stop searching, get a 32 or 64 drawer Jiffy to keep those 
small items that usually 

xy enamel finish, metal 
th aluminum drawers make possible three compartments 
per drawer. Looks good anywhere. Send check or money 
‘order, please—no C. O. D.'s. Prices below, Your money 
refunded if not satisfied. Dealers write for quantity discount. 


SPECIFICATIONS; 


WITH ALUMINUM | NEW SPECIALI 
32 Drawer Unit DRAWERS 
& Dewp Dividers and index | ONLY $2.95 
124" Wide Cards Includes 


POSTAGE PAID. 


ComPuete ONLY 
0 DAY TRIAL § 


‘APPLIANCES 
FENOERS. 
Bieveurs, 
runnrruRe 
001 Trem 


FOUR-WAY WELDER Co.,D. 
re 


fre) For Pleasure and Profit . . . in Shop and Home 


PRACTICALLY DESIGNED . . . EASILY OPERATED . . . QUALITY BUILT . . . FULLY GUARANTEED 


DREMEL Eéccexcc SANDERS 


Messer FOR HEAVY-DUTY CRAFT AND 
824°) WOODWORKING PROJECTS 


HH —sOFOR HOBBY WORK, REFINISHING 
AND REDECORATING . 


DREMEL e COPING SAW 


(CUTS SCROLLS UKE MAGIC—SANDS AST SAWS 


JUST 
GUIDE IT! 


WHERE TO BUY DREMEL TOOLS 


Dremel Tools are sold everywhere. If your 


ROTARY, INDEX, MILLING 
‘SHARPEN DULL PIPE WRENCHES TABLE aps,’ 


PIPE TAPS & DIES 
“GUM” CIRCULAR SAWS 
ite for Information 
|OORE INDUSTRIES 
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“Try these slick 


tricks with 


PLASTIC WOOD” 


fill cracks in Chairs _ 


Makes loose 
joints firm, 
sands to a 
smooth finish! 


eset loose hinges. 


Replaces rotted 
wood, tightens 
loose screws 
easy to apply! 


<= 


Mend cracks, 
nicks! Smooth 
finish! 


Also useful in filling cracks in floors, nail 
and screw holes, repairing loose tiles. 
Handles like putty ... hardens into wood! 


DOZENS OF OTHER USES 


266 POPULAR SCIENCE 


Better, Easier, Quicker 


GROOVE CUTTING or 


CABINET- MAKING 
with “aren: DADO SAWING WASHERS 


_— 
DESIRED CUT 


Cut occurate, porallel 
grooves—any wid 
angle, Just diol 
width with Microm 
justment, Cuts smooth ond 


1. Absolutely guoron- 
teed! In Canada, send money order for 
$4.95 (duty and soles tax extro). 


Dealers, Jobbers, Write for Information! 


WARREN DADO SAWING WASHERS CO. 
70 Medbury, Dept. 49, Detroit 2, Michigan 


BRAND NEW SURPLUS BARGAINS 


Continental 


GAS ENGINE 


1%4-2 bp d-cycle with 6 to 1 re ff 


duction gear. $76.00 ¢40.59 


value, only 


OSTER ELECTRIC MOTOR 
: INT cr 


WELDING 
FOR PROFIT OR PLEASURE 
One| 


BUILD YOUR OWN im, 


a 


HEAVY DUTY WELDER "*(5:"" 


“ONE-STOP SHOPPING” 


for ALL electric drill accessories—ORDER TODAY! 


NEW BULL 
"200" 
Yq" ELECTRIC 
DRILL 


- ee $14.95 


eran 
We GUARANTEE YOUR MONEY 
BACK if it Isn't more powerful than any 


BAG cherie dats at ARY peice! mu meee 
Seen rubber pads 2 sondine SQ-95 NEW BULL SAW 
aie Bis any 247 electric dl 

AUTOMATIC SCREWDRIVER —C- nnd goeiation: Coinsicte sits, 9Q-98 


——— 


—> 
PORTABLE BULL MORTISING KIT 


BULL MORTISING ADAPTER 


i $q95 Sits 


NEW PORTABLE BELT SANDER 


ris any i, doe every fob 
Eom ceorhng 4 ene 89.95 
SP 2 ae ba — 


At your dealer or’ sand ‘cash, ‘check "or MO, Yor immediate, prepaid shipment. 


BERTRUM B. ENGINEERING & SUPPLY CO. 
3121 MAIN STREI KANSAS CITY, MO. 


WORK-SAVERS OF THE WORKSHOP -"ARCO” QUALITY TOOLS 
AT BETTER HARDWARE STORES EVERYWHERE 

Pog EVERY ELECTRIC DRILL gO | gterieR races Ares 
Ne 


CAN BE USED WITH ONE HAND | Mode of finest, heavy gauge, 

Any A" 0 Saw TEMPERED TOOL STEEL, 
HANDFILED. 

xcelled Workmanship 


<ARCO > 


at 


utst-5/16%, 
cr Baa by 
tirning over 


‘ARCO 
LADES. 


eapecially for long and rugged use, 
cut cleaner and faster. 


‘ARCO QUALITY AND PRICE CAN'T BE BEAT 
4° Crosscut, or Combinotion nnn $6160 each 
“HYCARBON" Crosscut Blode.......$1.60] — Gronseat, Rip or Combination. 2.00 


“HYCARBON” Combination Blade...$1.60 fo Combination nn 3.50 
NOW! EVERY “ARCO-SAW” AN > 


ORDER TODAY 33 3° staisa *2 BY Seas 


% unconorTional 1o0Ay 
monet ance GUARANTEE 
cere ARROW METAL PRODUCTS CO 
satimee’ sine Gecsaes Gasper a $1.95 vv a 


at Uae in det cack 
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one bri te 
Ya in. in wood. 
1518 

thex key ch 


They’re easy to use... 
economical to own 
Build cabinets, tables, lawa 
furniture... dozens of other things 
for your home right now. Is easy, 
expensive, its fun. Plan 4 
jo-icyourself™ project now. Ask 
» your dealer sbour SKIL Home 

Shop Tools. 


ASK YOUR DEALER ABOUT THESE 

‘OTHER SKIL HOME SHOP TOOLS 
Sander-Polishor « Belt Sander + Saws 

Sew Table + Bench Stands + SKIL Trimmer 


a9 Tools 


SKIL 


‘Sandi! Rub! Polishes 
[o.times fonter en ky | SKIL Home Shop Tools ond the name 
of my neores! dealer, 


SEND COUPON TODAY FOR FULL INFORMATION 
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tractors, 
trucks; refinish furniture and fen- 
ders; inflate tires; grease and 
lubricate motors, engines, imple- 
ments. Destroy weeds. Rid live- 
stock, poultry and pens of pests 
with portable air power. 


Free Literature explains relative advan- 
tages of 4-cylinder PRESSURE QUEEN 
and single-cylinder PRESSURE PRINCESS 
spray painting outfits. Tells how to save 
material, time and money by using the 
Proper outfit at the right price. 


It Is Yours For The Asking 
Write Today 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVE. HARRISON, 0. 


HEATING FAN 


No, $-6800.. $8.40 each. pius postage 


ROTARY PUMP 


> sewn For NEW 
FREE 
Soldering Booklet 


KESTER SOLDER COMPANY 
4254 Wrightwood Ave., Chicago 39, il 


A New... and Better 
Push Drill by 


“YANKEE” 


With a handle that fits your hand 
and a flange to rest your thumb, 
‘the ALL-NEW “Yankee"” Push 

No, 45 makes quick work of 


‘matic return action clears. chips, 
‘Buy it from Hardware Dealers and 
Industrial Supply Houses every- 
where. Send for booklet “How 
"Yankee’ Tools 
chanics Better” FREE, North 
Bros. Mfg. Co., 219 West Lehigh | 
‘Ave., Philadelphia 33, Pa. 


BINOCULARS 
TELESCOPES 


Big Bargain Catalog Free 
cl 


BROWNSCO! Dept. 10 P, 24 W. ASth St.. New York 19. N.Y. 


FOREDOM Model #100 
s Amazing LOW PRICE 


od Noha FLEXIBLE SHAFT 


MACHINE 
wird with PENCIL-SIZE 
HANDPIECE 


MOTOR 


The choice of tens of thousands 


reynoLps /ifefime 


ALUMINUM 
GUTTERS 


Rustfree perme 
nence at 4 the 
ice of oth; 


Here's modern beauty and protection for your 
home with these lowest-cost rustproof gutters. 
‘They go up like a charm—save on application that 
used to cost more than gutters themselves. They're 
lightweight—easy to carry. They won't rust—won't 
stain walls—never need paint. Non-toxic; won't 
affect the purity of col- 
lected water. No special 
skill needed to apply. All 
pieces assemble with slip 
joints. Half-round and 
‘Ogee styles — stippled or 
smooth finish—down- 
spouts, fittings to match. 
World’s best buy in rust- 
proof gutters. 

For all-purpose Aluminum 
ell or flat, check 
“Flashing” in coupon. 


up to 95% of radi- 
1 heat, Aluminum 
bonded to kraft 
Just tack or 
staple up. Rolls— 
250 sq, ft, 25", 33" 
ond 36” wide, 


See your building 
supply deoler 


MAIL THIS COUPON NOW! 

Reynolds Metals Compony 

Building Products Division 

2032 So. Ninth St., Lovisville 1, Ky. 

Send full_information bout Gutters and Down- 
spouts. []Detoils ond FREE SAMPLES of Reflective 
Insulation; [1] Information on Nails; (1) Flashin 
Nome 
Address 


-<---=----4 


{0 Gy—_________stera__ 
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You need but little cash ro son © 


protitoble welding business. Be sure 
Sf success with full copocity 


Tor ier work and 
With HOBART Simplified Are Welders 


“BUILD-YOUR-OWN’. .. save 53 


‘naw for promot anioment 


eee ct 
ialon Witte 


HOBART BROTHERS CO., Box P-100, Try, Ohio 


largest builders of orc wel 


AMAZING NEW 
WOOD -TURNING 
TOOLS NEW SIZES 


and SHAPES 


OUTLASTS STEEL 
Up to 50 to I! 


Sharpen once in [set years! 


Please send me tree 
Tungsten Carbide Turning Tools 


Name. 
Adare 
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Mew B-T HACK SAW! 


FITS ANY 44” ELECTRIC DRILL 


POWERFUL... 
PORTABLE... 
POCKET SIZE... 


and only ty $4.95 


# 2.1 reduction prevents burning saw teeth 
© NO_ GEARS. NO _BEARINGS—ABSO- 

LUYELY NOTHING TO WEAR OUT! 
© LIFETIME GUARANTEE-At any time, 

we'll put this tool in pertece working order 

for only 

Prices subject fo change without 
notice after November 1, 1980 


JUN DEALER OR ORDER DIRECT 
Engineering & Supply Co. 
Kansas City Mo. 


Bertrum 
3421 Main Stroot 


@ CUTS BETTER + COSTS LESS! Accurate, 
NWP, fast: cuts smooth holes in hard or 


14", $1.69; No. 251, 3 
GUARANTEED. At your dealer or 
write 


ROBERT H. CLARK COMPANY + Beverly Hills, California 


Own The GR 


it. 


53450 


cede’ 
paraiah pots 
‘or with lambs wool bonnet, deli- 


Write for Catalog 


MANUFACTURING CO. 
364 


Yorks like magic. Just TO 
the powerful Aini 


TOOLS 
HOLDER 


Will Never Weaken 


<— SURPLUS MACHINE SHOP TOOLS 


HIGH SPEED STRAIGHT SHANK DRILLS 


Ser 20 Selected igh , speed, Stray 


FE go95 


= he Beier * 


= $12.95 


og fant $9.95 
$39.95 


HIGH SPEED TAPER SHANK 
CHUCKING REAMERS 


With Speed Moree Ta: 


OME al  onty $6.95 


tenes $4.95 

nets trom Ese Tye. aS Sales $9.95 

Bes * $9.98 

Set 2, 01 $17.95 

HIGH SPEED STRAIGHT SHANK 
CHUCKING REAMERS 
| lle intakes & Spo Ee $6.95 
‘er Saute Shan a, dn 

| Eis ta 
Sets. plaerent suse, Meh Booed 


JAE LhuchineNeamers’ from Va" tot 
HIGH SPEED HAND TAPS 


FINN sr 


HIGH SPEED Leapted CUTTERS 


a “Srnneae 


SLITTING SAWS 


ih peed Sitsng 


mt, rat et HS, 


BRAND NEW HIGH SPEED 
COMBINATION DRILL AND CONTERSINKS 


T&T TOOL, 111 West ‘archer, Tulsa, Oklahoma 
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SAVE 360%! Sicanric MAIL Sare, [S2r 
Power Plants Welders Pumps ~ Compressors Tools Baty 


yours at a fract the original co: 
Sostson| Gasrtatons “or ote See Rn ovine! 


ve eet 


MISCELLANEO 


GENUINE HYPRO 
WATER SYSTEMS 


1, tool, radio bargains. 
from ad. Satisfaction g 


TILTING 
TABLE SAW 


NOW! Swi ornis 


‘SUPERSHOP jhe PRECISION BUILT WORKSHOP. Ufetine hbricoted 
BALL BEARINGS. Al ort 
finest production tools 


Yates Avenue 
Beloit, Wisconsin 


PROFESSIONAL TYPE BUFFING WHEELS 


AND COMPOSITIONS 


KIT OF 5S 
SITIONS For best buffing results, depend on DICO— by the 
er 3 Ee £ £ fi A: world’s leading producer of buf els for indus- 


hatever your buffing job, find the right 
$75 4 bico. wheel and composition to do it. For free Buffing 
(hog Val. $1.95) 


Manual, write Dept. A-1050. 


DIVINE BROTHERS CO. -N UTICA, N.Y. 
—\\\ 


ASK FOR Die 


212 PorutAR sciENCE 


MASTER HOBBY ARBOR TOOL KIT 
AT THE GIVE-AWAY PRICE 565 


Sarl 


Buy Now 
FOR XMAS 


FOR GIFTS 
FOR YOURSELF 


‘The greates value we have ever offered in our 15 years 
in business. Only possible because we bought out a factor 
ot their complet line of Burrs. tthe cools were, bought 
Separately in Hobby shops, you would pay more than $30 
at the regular prices,” The tools have a value of 35¢ to 82 
ich,” and” inchude “burrs “saws,” drills, fourers. carvers, 
emery discs, reamers, borers, shapers, grinding points. Also 
a 60¢ heavy duty mandrel. " = 

Will fc any band tools such as Dremel, Kasco, Handy, 
etc, This is a real super value that you cannot afford to miss 
Buy several sets, 


rocks Mone? "arder 0 


Ask Your Hardware Store for 
FULLER'S 
Unbreakable Amber Handle 
SCREW DRIVERS 


America’s mest’ popular line of moder 
priced screw drivers! Wide range of i 
FULLER TOOL CO., n., 911 FalleSt., New York 58 


HANDY CALCULATOR FOR 
WOODWORKERS... ONLY 10¢ 
Just set dial, quickly solves countless 
roblems. ‘Converts linear to board 
feet, compares 

woods, sbows bit 


Amazing New 
Fedco Saw Rite Jr. 


just Ll 


—tTry It And You'll Never Use A Hand Saw Again 
‘The powerful new Fedco Saw- 
Rite Sr. model $00, turns your 
Ma iectric drill into © portable 
tw "right belore your very ey 


shelving’ or 
Bturdy: sate and easy to 
Made Yeom ine nest auality saw 


Power-Packed Portable 


This powerful circular saw attachment 


GHEE ein Wiles. Depth of cur aarustabte from 


SEE MEGS Tecine, Murty "Steg hs 


Send No Money 


ELECTRO SPECIALTY 


Make MORE Things 
EASIER... 


With This 
Value-Packed SAW! 


Power KinG 3001 Saw 


CHECK THESE OUTSTANDING FEATURES! 


> TILT/ARBOR CONSTRUCTION 
safe angle sawing. 

IGS —sealed from dirt and dust, assure 

ing and lasting accuracy 

IG CAPACITY. 21,” depth of cut 

“work area ahead of blade, 


te and work are al- 


12” x 16" table 
rer capacity 


than any other low-cost saw. 

+ PRECISION-GROUND GREY-IRON TABLE. Heavy table is 
rib:braced for absolute rigidity. Work slides smoothly 
fon its accurate precision round surface. 

RIGID RIP FENCE — extends full length of table, locks 
at borb ends, lifts off 

4 TABLE EXTENSIONS. Add a low-cost precision-ground 
table extension to right side and, You can Tip tO 
‘center of 24” panel, Add one to each side (as shown) 
for big 251/3"'x 16" work aren 

It's a saw that's fun to operate! 


Every feature you need for fine sawing is built 
into the Atlas-Power King No. 3001. It’s fun to 
operate it. You'll value its dependable accuracy, 
the way it speeds up your work on shelves, cup: 
boards, bookcases, tables, furniture, and home 
repairs — it's a real money-saver! Best of all the 
Atlas-Power King is the only saw on the market 
today that gives you all the outstanding features 
listed above at low cost. See it today at your 
Power King dealers. 


City, Stote__ 


Pges.,\ ATLAS PRESS CO. 


ABR wan rice ain, i, 


TCHED PRECI Sy 
arene ON TOOLS FOR AG) 
WOOPWORKING Any mers Wonk 


I eee | 
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ENTIAL OPERATIONS 
ANY DRILL PRESS 


@ Spark your hobby 
or manufacturing operation® with 
ine of all-purpose 


THE BIGGEST 5 
SURPLUS BARGAINS 


= Wore al 
i, eller Re ery 27.50] Macite, You can surfaces woods and plastic, 
Soetins "Ri SEW" OEY 3 Fabbet, panel, groove, out, dovetail, 
dupe contours and nodding, vein, tnd ar? 
sand, grind, and drill. 


Werkshop Guide fells how. Sent 
request with cotolog ond prices, 


ALL-PURPOSE 
BENCH VISE 


ital Sof i gap 


an 
pany” Dept, PSL 


Onvtia ‘Onto 


for only 
$99 95 
38 


everything 
expensive saws 


its om 3-50) 
: Se ae mc STS 50 
CUNO OIL FILTER—Brand New 


Seeyour dealer or write Dept P-105 
SPRUNGER BROS.INC. TOPEK 


The Only SANDER with POWER UNIT 
ARANTEED Alt OURING YOUR 


OWNERSHIP acamsr 
BURN- wath or_reptaceo FREE! 


sander of its kind that guar- 
Unit—heart of axy sander— 
ut all during your ownership 
‘And only s¥xceo ives you a 
SAxvek approved ENTIRELY 
to be free from shock and fire hazards by uNoex- 
WaITERs" LABORATORIES, IXe.—not just the cord but 
the aNtme Tool! This Power Unit ovaraxrer and 
Seal of Approval from internationally-famous 
‘UL plus the exclusive sYNCRO DOURLE ARC MOTION 
makes sycro your safest and best buy, For all 
Hght sanding, high polish jobs in tight places 
corners and on flat or cui faces, A mar 
yelous massager, 240 Strokes Per Second 
Bulde It, Get this safe, GuakaNtexD rowne UNtT 
UL-Approved Sa at your hardware st 
All Chrome body. bakelite 

With BUILT-IN POWER UNIT. 10 sandpapers 
lamb’s wool and fabric puds, cord—$14.50. If 
Dealer hasn't it, send $14.50 direct, we'll ship 
postpaid, 


Srncto is the onl 
antees its Pow 
against Burn- 


WARNING! 
BUY ONLY ELECTRIC SANDERS TESTED 


er YY N C| RI PSR APAGYED EY ONBERWRRTERY 
to Ask For! UL" has approved the complete SYNCRO 
g tree frorn shock eal Gre haste 
furce \ Ay Here OE Le in etme 
a SANDER MASSAGER POLISHER 5 
Professional Quality 
Snap-on 
AW 
D 
PLIER SE. 14 


FOR Jobs 


BUILD YOUR OWN Bscin cas 


HOME, CAMP 
PRIVATE WORKSHOP 
‘OW'D you like to have a snug basement Coen 
workshop all your own? One where you sa the 4Yy 
can hammer and putter co your heart’s content 
without disturbing the family. Build one at 
low cost with Gold Bond Insulation Board. It co 
deadens noise and insulates against cold. Comes MAIL THIS COUPON TODAY! 
in big ivory-colored Panels as well as Tiles and “TM, Reg. U. S. Pat. Off, 
random-width planks. Tile and planks are fin- “Co cheek LI Meany Grae tor the 
ished in harmonizing variegated blends with SNAP-ON eter Me ore 
tongue-and-groove edges to hide nails and C1PUM20K Plier Kat.» . $748 
staples. Ideal for an attic bedroom, gameroom TOOLS Gl PL-20K Plier Kit ot... . $11.05 
or any extra room! bears Add Local Soles Tox 
Available at your local Gold Bond senne: 
lumber and building materials dealer! pokes 
NATIONAL GYPSUM COMPANY Wisconsin 


BUFFALO 2, NEW YORK St 
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get it Now- 
ALLIED’S 1951 TV 
and RADIO CATALOG! 


212 Pages of BIG VALUES 


EVERYTHING 

IM RADIO 

AND TV AT 
LOWEST PRICES fi 


EVERYTHING FOR EXPERIMENTERS, 
BUILDERS, AMATEURS, SERVICEMEN, 
ENGINEERS, SOUNDMEN 


Save money on ev 
Radio and TV need! Get the 
big 212-page 1951 autep | 
Catalog featuring the world's 
largest stocks of top-quality 
equipment at low, money- 
saving prices! See the latest 
TV, releases, home radios, 
-phonos, Amateur 
equipment, P-A‘ systems and 
idelity Custom Sound, 
somtes) het instruments, 
builders” kits—plus thou- 
sands of parts, tools, books 
and diagrams. Get more for 
your money from the World's 
rgest RadioSupply House. 
Send today for your FREE 


new 212-page 1951 ALLIED 
833 W. Jackson Bivd., Dept. 7-KK-O 


Catalog! 
FREE 
Chicage 7, line 


TEMS, RECORDERS 
CO Rush FREE 212-Page ALLIED Catalog. 


SERVICE SUPPLIES 
BUILDERS" SUPPLIES 
aS 


AL ED RADIO. 


Namesserevee 


Addresssrreeve 
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1951 BUZZ MASTE 


WAR SURPLUS sis 


PNEUMATIC RIVETER 
ING HAMMER 


INSIDE MICROMETER 2" to8” 
Preto made of te ste Hardened 
cove $6.95 


seonuring rode 
sh. Complete wi 


roinenred ond corey tooled fo 
On copocty $2.45. 
aon, $850._3.4° cop. $6.80. 


EXTENSION DRILLS, 


Figh Speed Steel, the nem 


8 MODELS—$99 UP 


orrow's BU 


. Made by the oldest firm 
sss—now in our 47th year. There is a model to 
ds at lowest prices. FREE DETAILS, 


| OTTAWA MFG. CO., 1-001 Brush Ave., OTTAWA, KANSAS 


Your Finest Buy for HOME, FARM, WORKSHOP! 


DRILLS + 
LECTRO SAWS * BENCH GRINDERS 
HOME UTILITY Division BLACK & DECKER Mig. Co, 


* Find Open 
Cigcuits 


TEST~ 
Pe lees SAFELY 


Prien $2.75 without Leads. $1.50 
STAR FUSE CO., 237 Canal 5t., New York 13, 


DON’T WORK HARD SCRAPING 


PEEL PAINT TO BARE WOOD WITH ONE EASY STROKE 


tectte 


“HLL. 


4g Save time! Save money! 
SEND FOR THIS BIG NEW 


NEW BULL 


PORTABLE 
ROUTER! 
ait $9 .95 


Fits any 
Electric Drill 


# Now your electric drill converts into 
Portable router that grooves, rabbers, 
enone, engraves, mortises 
Depth gauge automatically permits rout- 

ik 0 & uniform depth 


i as a jig saw on wood of amy 


. Tver handed grip gives you perfect con 


Pate bees 
RD BERS as 
cttw BE 0. for 


Piecse send me your bis, 
1TSe-t0 be refunded on’ my fist order. 
NAME 

ADDRESS. 
cry. 
| ee 


At your deater 


ZONE.....STATE. 
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~ on 39S 
DWARF ; : ee 


Wonderful 
i ATHE 
“SHORT HANDLES FOR WORK IN CLOSE PLACES" 


MUCH FOR LITTLE . . . an Fmrick includes Lathe, 
Drill Press, Saw Arbor, Sander, Grinder — all in ONE 
machine, using only ONE motor. Equals in performance 


A short, strong, sturdy set, Each 


hs equipment costing 8 times more. You can work in 
tool has two wrench sizes. Set | wood, metals, plastics; make useful articles and splendid 
ranges from 5/16” to 3/4”, 
Durable polished chrome finish, | ifts: handle home repairs; operate profitable business. 
4 In bit beg. | Fun for entire famfly— Marvelous gift for Dadt 


"Snap-on is the trademark of Snap-on Tools Corp. | © Direct tactory-to-you price for everything 
Se HK —- | pictured above still only $39.95 cash, or on Easy Pay 
s,ingd_me the XS-406-K Dwert | Plan, 63 pounds of REAL machinery, ‘Thousands of 

SNAP-ON enue ghted customers —our 52nd year, 10-Day Free 


Toois | ' 3 ome val, jack GUARANTEE, Write today for 
FREE lterature, 
CORPORATION DN sees EMRICK, Inc., 1563 Clinton, Kalamazoo, Mich. 
8080-0 281hAve. ns — 
Pees COMPLETE 8” TILT ARBOR SAW MOVEMENT 


City. TABLE < FULL BALL BEARIN! 


CLEAN PAINT BRUSHES 
in Minutes with NEW 


Kwikeeze zs 


SHARPEN SEG EET 
@ SOFTENS hardest brushes 


‘Gadget for Home Works! 
—usually less than 30 minutes. 


@ CLEANS OUT fresh paint 
instantly! 


@ DISSOLVES ll paint fin- 
ishes easily. 


@ HARMLESS to hands and 


brushes. 
Pint Can only 50c 


CLEANS SEVERAL 
BRUSHES —— 


HYDRAULIC Power Transmission 


WITH Infinitely VARIABLE. SPEEDS, Clutch and INSTANT REVERSE 


For 


a Knes 
SAVOGRA “ERIE gSa'59 


saci eRe 
» Ceara 50, 
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Air Compressor 
Reg. $60.50... 
pace 


Brand 
— 2 cYLIN. 
DEX FistON Tyre 


‘TANK ONLY $5.95 


Red Seal Continental! AUTOMATIC COMPRESSOR one 
GAS ENGINE arid att i 


6 to 1 Reduction Gear | 
HP with 6 to 1 reduction | 2 
30 RP Me 


Stes, bail Bearing. with 7 ae 


adie, Shipping wt. 0 tbe 
SPECIAL PRICE . . 589-50 


: | WELLWORTH TRADING CO. 


1831 5, STATE ST., DEPT. 8-10, CHICAGO 16, ILL. 


Tiluminated Chrome Plated 
5 


DeLuxe Fender Fin: 


one 


motor eat) —teess 
ae fe ed 


YEW CONVERTIBLE Tors 
a hemor 


SEND 25% wi 
Shoers. BaLance c 


eth 
J. C. WHITNEY & CO. 
1917-M ARCHER AVE. CHICAGO 16, ILL. 


4508 S. Logon, Dept. 8-2, Lonsing, Mic! 
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FREE PLAN 


Tells How to Start 
Your Own Business 


FILING ' 
SAWS S 


Sed out 
with my Foley = year 
go" last June 

4 


i ‘Somn 
Gays rstart o:30 in the 
Inorning. tet work 20, 

30 mule from. my 


nines, 
‘<Gharien Ht Smith, 


ites Poles, Piers 
ree Zin. W. Porsinke 


FOLEY FILED SAWS BRING NEW CUSTOMERS 
Here is a seady repeat CASH business you can startin 
our own asement o garage in your spare time, Every 
ih'the machine accuracy of the 
ings more customers, 
5 gone? Ta doing very well 
with ‘my Foley Filer, and Tam glad I invested in your 
nery. Tt is very satistactory and works very Well 
{nthe smail community ia which [live 
You can file all hand saws, also band and crosscut 
circular saws on the Foley Saw Filet. ‘The adjustments 
fe) simple™there Is 0, eyetrain—and Yo 
Tight away vo Turn out perfect cutting saws. 
tw T Sharpened. with my Foley Saw Filer came out 
100%. T think it is a marvel Of perfection. "writes 
Clarence E. Parsons 


“INDEPENDENCE AFTER 40t” ex: 
plaing hw you, Gam Re usioes 
From hardware sores, home owner 
rirmets, carpenters, schools, mills 
factories, etc. Just think—with a 
rest fvetinent, no overhead, 90 
rt right ia on a cash business chat 
Sep may the ent. buy groceries 
ora new cae. Start “nowsyou. cat 
ct Immediate Delivery ons Fol 
Siw! Filer. ‘No salesmen will call, 


| FOLEY MFG. CO., 1019-0 Foley Bldg., 1 
[Minneapolis 18, Minn. 1 
[Send me free book “INDEPENDENCE AFTER 40t* 1 
1 
! 
4 


[Mines ccs anemaweans, 


Vaaae 
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withitond severe 
Siometer, over-ll 


Wortp's LowesT ae CARL 


ATHENS 2, OHIO 


Say You Saw 
It In Popular Science 


kb . 
REMOVE PAINT Electrically 


FROM ANY WOOD SURFACE—FAST! 


NEW SCIENTIFIC ELECTRIC PAINT REMOVER TOOL 


kee of any Sumber at coats of paint 

lean tg the fresh wood rain in one simple for" 
emoves. paint fast~aave~qulck. 
ing. scraping. sanding. chemicals. 4 
ie 


ain on siding. 
‘doors. cupboards. furniture windows. door’, 


HEET KLEEN, Dept. PS-1 
1426 w. anes St Eievetana 13, onto 


sil dies ramar, es Hyeslie 
Flore Valens Pog henna 
‘tel Boerne, Sond 35 fo coe ode 


‘BEARING UN te TOA. Aowone 
BO pedi, Ball 8 Ral 

fect Uae Siaee 172 

Sere of teve con Gov $00 pee 
Nivrgan 


Pl 27Vobe er gem 12v615Vebe 50 Am M2 


WRIA 27am 73Aom JBES\OD— 27Vore en aoe BSE 


yi: maton 8” wap. 
eT Ta ean | 


SOX ="30 lseestncloing honing 


% + Te 
Eomntan’ By 


750 lee Adjaible mre 
te nits of wave Over 


Sietan'a WONDERFUL BUY 


Rakhi ae 
SEE Ricast 2.69] 


beck 


COMPRESSOR 
High Protsor 
Gorm tery? oom 
. UNIT COMPLET 


ates 
Rh her Se tee 
ia teed Sel ta cann vox nome 728 

i LEAR ELECTRIC 


‘FIRE EXTINGUISHER 
pee GT 
cove Fully echoed with, 

Proteberotr 
Renee 878 

‘27 alte, 16 ape. Las 
Ey | meses anns 


soapeiter chee 


tmesnenstes Com Cov $0700 


Vickers Hydraulic 
‘Transmission 


Sel conaine 2.49. 


Sma Big’ | 
OUR ieri 
9 ‘chatar gvety 

$3 cope wee ond 
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SAVE TIME... . 
SAVE MONEY... 


Panel Walls Yourself 


with this new 


PRE-FINISHED 
WELDWOOD PLYWOOD 


© Here’s the latest, greatest Weldwood® 
Plywood development for home-owners . . . 
PLANKWELD! 

© In factory-finished, easy-to-handle panels 
\4""x 1614” x8’, Plankweld is easy to install, too. 
On new work, it fits perfectly over 16” studs. 
And the concealed metal clip that fastens 
Plankweld not only eliminates practically all 
face-nailing ... it also enables you to put 
Plankweld up directly into old plaster walls 
without bothering with furring. 

© Get that wood-paneled room you've always 
wanted... in Plankweld, birch or oak. Your 
lumber dealer carries Plankweld 

~or can get it for you quickly. 


MAIL THE COUPON FOR FULL INFORMATION ON 


PLANKWELD 


UNITED STAT! 
(Dept. 639) Hox 


1 City 


‘Zowe___State__ 
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Self-Pressure Toreh. This torch— 
introduced by Turner Brass Works, Syca- 
more, Ill—does not need a pump. A brass 
wire, interwoven with the wick. conducts 
heat from the burner to the tank to produce 
pressure. It's available in models for gasoline 
and alcohol. The 7% oz. of fuel it holds will 
burn at 1,700° for 3% hours. 


Drill Press. A RETO 
feature of this latest 

tool from the South 

Bend Lathe Work: 
South Bend, Ind., is 
the automatic belt- 
tension unit. It main- 
tains proper tension 
and the spring helps 
to absorb shock if 
the drill catches in 
the work. The floor 
model of the 14”, 156- 
Ib. tool—pictured at 
right-is priced at 
about $87; a bench 
model sells for about 
$75. Both prices are 
less motor. The 10” by 
10” table has a %” 
thick edge all around 
for clamping work. 
A &- or %-hp. motor is 
recommended. 


Drills at All Angles. With thi 
angle head for %” electric drills, you can 
work in tight spots that 
ordinarily. For instance, 
centers can easily be drilled at any 
with the head attached to your drill. 
mins Portable Tools, a division of Cummins 
Business Machines Corp., Chicago, makes 
the attachment. The 2-Ib. head can be de- 
tached quickly and it fits most %” drills. 
Gear ratio is 2 to 1. The tool measures 7%” 
wide when the drill is set at right angles. 


Pliers Have Pistol Grip. Hard-to- 
get-at jobs are easier to reach with these 


pistol-grip, slip-joint pliers made by the 
Utica Drop Forge & Tool Corporation, of 
Utica, N.Y. They sell for $2.20. The tool 
fits the natural hand grip and normal pull 
on the handles tightens the grip on the work, 
giving more holding and pulling power. 


THE SAME 7 NAME... 
) 


Your Guide To Greater Value In 


HACKSAWS 


AND 


BAND SAWS 


Hacksaws and band saws bearing the name 
“Starrett” must uphold the Starrett reputa- 
tion for reliability. To insure top perform- 
ance with easy cutting and maximum econ- 
omy, insist on blades and bands preci- 
sion made by the “World’s Greatest Tool- 
makers.” 


HACKSAWS For Hand or Power Cutting 
All types, all sizes, for hand frames and hacksaw 
machines. Every biade milled, heat treated, tested 
and inspected to meet Starrett standards of quality. 


BAND SAWS for Metal, Wood, Plastics 
Hard-edge flexible-back, spring temper and “Skip- 
Tooth” types for precision cutting. Cut to 
length and welded, or as coil stock in handy reel 
dispenser. 


Shop, working around. the’ car,” ete 
Send. 15¢ in coin to cover hapulling and mail: 
ing: Plenee specify head sie. Addrems Dept 


THE L. 5. STARRETT CO. + ATHOL, MAS: 
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BUILD Swr TILTING ARBOR SAW! 


VERSATILE ‘NEW “ADHESIVE 


“Bonds anything to 
anything'~ permanently 


Now, for the first time, one cement for all purposes 
—light or heavy duty. Pliobond, developed by 
Goodyear, joins the following to themselves and to 
each other—permanently . . . metal, wood, plastic, 
plastic films, ceramics, glass, vulcanized rubber. 
Paper, leather, plaster and wallboard, concrete. 
Pliobond is easy and ready to use; sets quickly: 
stays flexible, won't become brittle; resists 
gasoline, oils, chemical 
used in industry. Try it, 
25c and SOc at Woolworth’s, </ 
Scott's, Goodyear Service 

Stores, hobby and hardware stores. 


W. J. RUSCOE CO. 
AKRON 13, OHIO 


“TM The Goodyear T&R Co. 
‘DBA POPULAR SCIENCE 


Pocket Torch. 
This automatic alcohol 
torch weighs only 10 
oz. and measures 7k” 
tall. But it throws a 6” 
flame at 1,800° F. and 
will operate for about 
one and a half hours 
It has no moving parts 
Made by Emil Greiner, 
of New York City, the 
torch is priced at 
about $4. It’s fine for 
hard soldering. 


Kit Offers Expanding Drums. 
With the five expanding-type drums in this 
15. e drum sander set you can sand in 
comers, on curves, high spots, and fluted 
areas, as well as on flat surfaces. Ten sand- 
ing sleeves—one fine and one coarse for each 
size drum—are provided. The drums fit any 
portable drill, drill press. flexible-shaft tool. 
or chucked arbor that has a %” or larger 
chuck. No adhesives are necessary: friction 
of the expanding-type drums holds the 
sleeves firmly. The Fil-Mar Products Com- 
pany, of Akron, Ohio, prices the set at 
about $4. 


Low-Cost Floor-Model Saw. The 
price of this tilt-arbor saw—about $70—in- 
cludes as standard equipment a %-hp. motor, 
8” blade, miter gauge, rip fence, and a 
pressed-steel stand. Emrick, Inc., of Kala- 
mazoo, Mich., is the manufacturer. The saw 
will make a 2%” cut when set at 90° and a 
2k” cut at 45°, All working parts.of the 
arbor assembly are protected against saw- 
dust and splinters. Belt tensioning is auto- 
matic, The table measures 20” by 24” and 
includes two miter-gauge slots. 


Tool Removes Old Putty. Called 
the Putty Plow by its maker, the Apex 
Manufacturing Company, of Buffalo, N. Y. 
this tool has a al 
| se blade that digs out old 
| putty without marring 
the sash or endanger- 
ing the glass. With 
the plow, you can 
clean out all four sides 
and the corners of a 
window frame and re- 
move the glass with- 
out removing the sash. 
Price is about $1.50. 


HANDY RULES 


FOR HOME AND SHOP _ 


In the complete line of 
Stanley Rules there’s a 
wide assortment of styles, 
sizes, and markings. See 
them on display at your 
local dealer's. 


freon soar Hesse 


STANLEY NO. 346 PULL-PUSH RULE. Rust- 
resistant spring steel blade— nickel ploted or 
ts smal Sas Laees Gets mre 
to read. Flexible-rigid blades for meosuring 

‘ongular surfaces. 6, 8, 10 ft, 


| stroight, curved ond 
lengths. 


\,  STAIAEY NO. 108 T10-ZA0 RULA. All me 
\\ features of 227 but without extension, Whi 
‘enamel finish, 


Gothic numerals. Graduated in 16ths— all edges. 
Rustproof nickel silver joints — "boll socket” action, 


30 pRAcTIcAL PROJECTS 
FOR YOUR WORKSHOP 


Eorly, American Designs— easy to 
make with hand or power tools. Two 
pockets with 15 designs in each, 25¢ 
Per packet, postpaid, 


TEAR OUT AND malt) 


‘Stonley Tools, 2100 Elm St, New Britain, Conn. 1 
{(n Conade: Send to Stonley Too! Co. of Canado, ltd, 114 
‘Stonley St, Rexton Pond, Quebec.) 


leave send me Series A ( ond Series B ( ) of the new 
Eorly Amerkcon Project Plan. enclose 25c for each set. 


Cy St 
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S Last minute news & notes... 
e e 


of sun, snow, and approach- 
ing headlights is reduced by a new 
bluish-green glass that is being 
used for Buick windshields and win- 
dows. It also keeps out some of the 
sun's heat and the ultraviolet rays 
that cause upholstery to fade. A 
shaded green area at the top of the 
windshield makes an outside sun 
visor unnecessary. 


‘THE WIND far above the highest-fly- 
ing planes and balloons is now being 
measured. Three Stanford University 
men are noting it for the benefit of 
aircraft designers and weathermen. 
Their radarlike apparatus traces the 
electrical disturbances caused by 
meteoric dust. The way these dis- 
turbances drift reveals the speed 
and direction of the wind from 55 to 
80 miles above us. 


PRESS PHOTOGRAPHERS in Baltimore 
have been saving precious time by 
staying in the office and aiming 
their cameras at a television set 
(see page 128). They've covered such 
events as sessions of the United 
Nations Security Council--200 miles 
away--with the help of TV. 


HOW DANGEROUS is it to bail out of a 
plane in an emergency? Navy records 
extending back five years show that 
three times as many men making emer- 
gency parachute leaps landed with 
only minor injuries--or none--as 
were killed or seriously injured. 


JET ENGINES and wing-tip fuel tanks 
will soon be hung on DC-6 transports 
to boost their speed 100 miles an 
hour . . . Licensing of RAINMAKERS 
is being considered in California. 

. . . URANIUM, the stuff that the 
A-bomb made precious, is still being 
used to color false teeth. 


WINDOW LIFTS in Chrysler Imperial 
models are electric now. There's a 
separate motor in each door, so 
trouble with one does not interfere 
with the other lifts. Raising or 
lowering a window takes no more 
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electrical power than playing the 
radio for seven seconds. 


PATENT NO. 2,510,061 fills a 366- 
Page book, but you can buy a copy 

for 25 cents, the regular price for 
a copy of.a U.S. patent. This one 
covers a device that tabulates and 
prints telephone bills automati- 
cally. An even longer patent was 
issued in 1937, however, on a weav- 
ing loom. 


PAINTS in 2,000 tints, tones, and 
shades can be ordered by number from 
37 charts that the Martin-Senour 

Co. and Container Corp. have pre- 
pared for dealers. The color-match- 
ing system used was described in 
Popular Science in September, 1946 
(p. 104) . . . PLASTER made with 
perlite instead of sand has been 
found to resist fire better, provide 
wore insulation, and lighten the 
load on walls. Perlite is a vol- 
canic glass found in Arizona and New 
Mexico Cows gave up to 50 per- 
cent more milk when switched from 
hard to SOFT WATER (see page 221 in 
this issue) in a recent midwest ex- 
periment . . . You can now get a 
BATHROOM MIRROR that won't fog from 
the Charles Parker Co., Meriden, 
Conn. It has an electric heater 
behind the glass . . . Winter-coat 
makers are now using a NEW FABRIC 
called Milium that has been sprayed 
with aluminum to reflect heat back 
to your body. 


THE ATOMIC FURNACE at Brookhaven 
National Laboratory on Long Island 
is running now. Building and test- 
ing it took a year longer than ex- 
perts expected (PS, Apr. '49, p. 121). 
- . . U.S. and British engineers 
now are rushing work on the plans 
for atomic koilers suitable for use 
in submarines. The British are try- 
ing to design a reactor that can be 
lifted out by a crane whenever it 
has to be refueled. 


The Sditors 


this cast-iron “Then, in the second ‘life,’ this ex- 
Oil Ring ex- pander section goes to work on the 

steel sections as well as the iron, with 
14 points of contact, twice the usual 
running life number. Thus, it equalizes pressure 
thereafter,” the mechanic said. against cylinder walls evenly and 
smoothly for maximum power, mini- 
mum oil use and quiet performance, 


uble-life’ benefit is not 

Genuine Ford Piston Ring 

built, with highest qual- 

scted for strength, 

th temperature and 

Genuine Ford Rings 

costs far less than any other replace- 
ment set for Ford engines.” 


KEEP YOUR FORD ALL FORD ! 


Available wherever you see this sign at all 
Ford Dealers and selected independent garages, 
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For Better Machining 
§ 0 | T ki Whether you are doing production, maintenance, service or ex- 
perimental work, you have need for South Bend Lathes. They 
produce better machining efficiently — especially when close 
tolerances are specified. Consequently, their use often results 


in appreciable savings in machining costs. And, being reason- 
able in price, they do not require heavy capital investment. 
South Bend Lathes are your best buy. They're designed 


Precision Lathes right — built right. Check coupon for complete information. 


Building Better Tools Since 1906 


SOUTH BEND LATHE 
g 


SOUTH BEND, INDIANA 


LATHE SIZE 1G x6!  14-1/2"x5’ 13"KS' 10°30" 383! 

PRICES OF WICK CHANGE Collet Cap, Light Ten . 

SOUTH BEND QUICK CHANGE $1902.90 $1613.90 $1350.90 $1017.40 $484.70 $368.70 
TOOLROOM 

LATHES Inova 2360.90 2033.90» 1748.90 1355.40 3.70 855.70 


‘Above prices include 3 phase, 60 cycle motor and drum switch, f.0.b. factory 
+9” Standard Change Gear Models priced from $176.00, less motor and switch. 


U Send Information Checked: 


[1 w" to0100m tarnes } 
o LATHE TOOLS AND ' \ 
ATTACHMENTS 
9° ond 10° 10" 10 16.24 4" 
Eran rarer ecain BENCH LATHES Hoge eames Cl onu'tresses C1 sencn’ saree 


| Steet 


I cay Zone. Stote 
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This one 


0/0 


FEF9-09J-AS8F 


bss ne 


a RADIO. TE 


Get a GOOD JOB--Have a BRIGHT FUT 
in America’s Fast Growing Indust: 


= oe ody 

YOU BUND Vil Train You At Home in Spare Time = Cut ee pes Jou bev ral 
EQUIPMENT LIKE \ pas ilies. 
THIS WITH KITS [2 Si 


“a SEWO YOu Garr 


Make Extra Money |! 
While Learning 


FIND OUT 
AROLI HIS 


Negligible Engine Wear After 80,000 Miles 


How the Fram Oil & Motor Cleaner Works... 


Now FRAM Offers You 


Complete Engine Protection | . 


© #e&e 


ONL-AIR- FUEL 


FILTERS 


